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PREFACE  TO  THE  FIRST  EDITION 


I 


PsTCTTOLOCTSTS  hflvo  hitliorto  devnted  the  larger  part  of 
their  energy  to  investigating  the  structure  of  iliQ  niind.  Of 
late,  however,  there  has  been  manifest  a  disposition  to  deal 
more  fully  witli  its  functional  and  genetic  phases.  To  deter- 
mine how  consciousness  develops  and  how  it  operates  is  felt  to 
be  quite  as  iniportiint  as  the  discovery  of  its  conatiluent  cle- 
mcntsi.  This  bw)k  att*mpts  to  pet  forth  in  an  elementary 
way  the  generally  aceepted  (acts  and  prineiples  hearing  upon 
these  adjacent  fields  of  psychological  inquiry,  so  far  as  they 
pertain  to  the  mind  of  man. 

Inasmuch  as  it  is  mental  activity,  rather  than  mental 
structure,  which  has  immediate  signiticanco  for  thought  and 
conduct,  it  is  hoped  that  students  of  philosopliy,  as  well  03 
students  of  education,  may  land  tJie  book  especially  useful. 
The  author  has  had  the  interests  of  such  students  coufitantly 
in  mind. 

The  differing  conditions  under  which  introductory  courses 
in  psychology  are  offeroil  at  varioiist  institutions  render  it 
desirahle  that  a  text-hook  should  be  ada{>tab!e  to  more  than 
one  ftut  of  circumstances.  The  present  text  has  accordingly 
been  arranged  with  the  purpose  of  permitting  considerable 
flexibility  in  the  emphasis  laid  upon  the  several  portions  of 
the  subject.  This  fact  accounts  for  an  amount  of  repetition 
and  crasi»-reference  whidi  otherwise  would  have  been  regarded 
as  unnecessary. 

To  my  tenchers,  ProftvHsor  John  Dewey  and  Professor  Wil* 
liam  James,  I  owe  much  of  what  may  be  found  good  in  these 
pagi^s.  Were  not  the  list  ttX)  long  to  recount,  I  should  gladly 
express  my  oblignlions  to  the  many  other  psychologists  by 
whom  I  hiivc  been  influenced  in  the  formation  of  my  yiews. 
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Professor  H.  H.  Donaldson,  Professor  A.  W.  Moore,  and  Dr. 
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the  preparation  of  my  manuscript 

For  the  use  of  a  nuuibcr  of  illustrations  acknowledgments 
arc  due  to  the  following  authors  and  publishers:  William 
James;  D.  Applcton  &  Co.,  publishers  of  Barker's  "The 
Nervous  System'' ;  W,  B.  Saunders  &  Co.,  publishers  of  "The 
American  Text^Book  of  Physiology*';  Walter  Scott,  Ltd., 
publishers  of  Donaldson's  "Growth  of  the  Brain";  John 
Murray,  publisher  of  McKendrick  and  Snodgrass*  "Physi- 
olog}'  of  the  Sense  Organs'*;  and  (J.  P.  Putnam's  Sons,  pub- 
lishers of  Loeb's  "Physiologj-  of  the  Brain" 

V*  A.  A* 

University  of  Ciiicaoo, 

November,  1904. 


PREFACE    TO   THE    FOURTH    EDITION 

The  present  edition  contains  a  large  amount  of  new 
material,  chiefly  empirical  in  character.  To  oflset  this  addi- 
tion, many  of  the  more  strictly  theoretical  discussions  have 
been  condensed.  Most  of  the  new  matter  is  so  introduced  that 
it  may  be  omitted  if  necessary  without  seriously  impairing  the 
exposition  of  general  principles  and  tlioory.  The  old  ma- 
terial has  been  re-arranged,  many  new  drawings  have  been 
supplied,  the  paragraph  headings  have  been  elaborated,  a  list 
of  collateral  reading  has  been  added  at  the  close  of  the  text, 
and  at  every  point  an  earnest  effort  has  been  made  to  secure 
greater  lucidity. 

Although  there  are  occasional  changes  in  the  form  of  ex- 
pression, tliere  are  no  conscious  alterations  of  the  fundamental 
principles  formulated  in  the  earlier  editions.  For  example, 
the  presentations  of  imagery  and  volition  have  been  somewhat 
modified  in  the  interests  of  cogency,  but  the  essential  doctrines 
remain. 

After  careful  consideration  I  have  refrained  from  adding 
a  set  of  practical  exercises  for  students,  despite  many  re- 
quests for  such  material.  I  am  convinced  that  a  competent 
teacher  can  with  advantage  devise  a  group  appropriate  to 
his  own  peculiar  needs.  If  time  be  lacking  for  arranging 
such  a  set,  there  arc  now  available  sovcnil  good  store-houses 
from  which  sujiplies  can  be  drawn,  not  to  mention  the  special 
manuals  which  are  l>eginning  to  appear  to  meet  just  this 
need. 

It  is  a  pleasure  to  acknowledge  my  obligation  to  many 
teachers  in  all  parts  of  the  country,  to  whose  appreciative 
and    intelligent  criticism    is   due   no   small   number   of   the 
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alterations  incorporated  in  this  edition.  The  real  merits  and 
defects  of  a  text^book  can  only  be  adequately  recognized  in  the 
actual  stress  of  class-room  use.  I  am  therefore  particularly 
grateful  for  the  suggestions  made  by  instructors  working 
under  conditions  somewhat  different  from  those  out  of  which 
this  book  originally  grew. 

To  my  colleague,  Dr.  John  B.  Watson,  to  Professor  Henry 
H.  Donaldson  of  the  Wistar  Institute,  and  to  Professor 
Arthur  H.  Pierce  of  Smith  College,  I  am  under  an  especial 
debt  of  gratitude  for  wise  advice  and  helpful  criticism. 

Acknowledgments  are  also  due  to  the  following  authors 
and  publishers  for  their  kind  permission  to  make  use  of  illus- 
trations from  their  works:  Professor  W.  H.  Howell  and  W. 
B.  Saunders  &  Co.,  publishers  of  his  "Text-Book  of  Physi- 
ology"; Professors  T.  Hough  and  W.  T.  Sedgwick,  and 
Ginn  &  Co.,  publishers  of  their  "Elements  of  Physiology." 

J.E.A. 
Univeesity  of  Chicago. 

January,  1908. 
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CHAPTER    I 


pkobl:ems  and  methods  of  psychology 


Definition  of  Paycholoiry. — Peycliology  is  oomtnonly  de- 
fined as  the  science  nf  consciousness.  It  is  the  business  of 
a  science  systematically  to  describe  and  explain  the  phenom- 
en&  with  M*hich  it  is  en^ged.  Chemistry,  physics,  and  the 
TariouB  branches  of  biology  all  attempt  to  deal  in  this  man- 
ner svilh  some  special  portion  of  the  fact^  or  processes  of 
nature.  Jfental  facts,  or  facts  of  consciousness,  constitute 
tlie  fiehl  of  psychology. 

The  Nature  of  Consciousness. — Consciousness  ire  can  only 
define  in  terms  of  Jisclf.  Sunsatlons,  ideas^  pains,  pleasures, 
acts  of  memory,  imagination,  and  will— these  may  serve  to 
illustrate  the  experiences  we  mean  to  indicate  by  the  term ; 
and  our  best  endeavour  to  construct  a  eticcessful  definition 
results  in  iome  such  list,  of  which  we  can  only  say :  **Tbese 
takt^n  together  are  what  T  mean  by  conaciousness/'  A 
psychological  treatise  is  really  an  attempt  to  furnish  the 
cflsentlals  for  such  a  catalogue. 

Tt  i?  generally  maintained  that  despite  our  difficulty  in 
framing  a  sali^factory  definition  of  conscioui^ness,  we  can 
at  least  detect  one  or  two  of  its  radical  differences  from 
the  physical  objects  which  make  up  the  rest  of  our  cosmos. 
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These  latter  always  possess  position  and  extension,  i.  e,,  thej 
occupy  space.  Psychical  facts,  or  events,  never  do;  on  the 
other  hand  they  possess  one  characteristic  which,  so  far  as 
we  know,  is  wholly  wanting  to  physical  facts,  in  that  they 
exist  for  themselves.  A  man  not  only  has  sensations  and 
ideas,  he  knows  that  he  has  them.  A  stone  or  other  physical 
object  has  no  such  knowledge  of  its  own  existence  or  of  its 
own  experiences.  Yet,  whatever  may  be  the  value  of  these 
distinctions,  we  need  entertain  no  real  fear  of  encountering 
any  serious  misapprehension  of  the  inner  nature  of  conscious- 
ness, for  each  one  of  us  experiences  it  every  day  for  himself 
and  each  is  thus  fitted  to  discuss  it  with  some  measure  of 
accuracy. 

Former  Seflnitions  of  Psycholog^y. — Formerly  psychology 
was  often  defined  as  the  science  of  the  soul.  But  the  word 
soul  generally  implies  something  above  and  beyond  the 
thoughts  and  feelings  of  which  we  are  immediately  conscious; 
and  as  it  is  these  latter  phenomena  with  which  psychology  is 
primarily  engaged,  this  definition  is  now  rarely  used  by  care- 
ful writers.  Psychology  is  also  defined  at  times  as  the 
science  of  mind.  The  objection  to  this  definition  is  that  the 
word  mind  ordinarily  implies  a  certain  continuity,  unity,  and 
personality,  which  is,  indeed,  characteristic  of  normal  human 
beings ;  but  which  may,  for  all  we  can  see,  be  wholly  lacking 
in  certain  unusual  psychical  experiences  like  those  of  in- 
sanity, or  those  of  dream  states,  and  may  be  wanting  at  times 
in  animals.  All  consciousness  everywhere,  normal  or  abnor- 
mal, human  or  animal,  is  the  subject  matter  which  the 
psychologist  attempts  to  describe  and  explain;  and  no  defini- 
tion of  his  science  is  wholly  acceptable  which  designates  more 
or  less  than  just  this.  Xeverthelesa,  we  shall  often  employ 
tho  ti'rm  mind  in  this  book,  using  it  to  designate  the  entirety 
of  the  inU'llip'nt  processes  which  occur  in  the  organism. 

The  Procedure  of  the  Fsychologiat. — In  his  description  of 
conscious  processes  the  psychologist  attempts  to  point  out  the 
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characteristic  features  of  e&ch  distingiiiaJiable  group  of  facts 
and  of  cat'li  member  of  such  groups,  and  to  show  how  they 
differ  from  one  another*  Thus,  for  example,  the  general 
group  known  as  "sensations''  would  be  described  and  marked 
o\\  frntti  [ho  ^Toup  known  as  "'ideaa";  and  the  pec-ulinritieB 
of  each  form  of  sensation,  such  as  the  yisuaJ  and  tactile  forma, 
woidd  be  described  and  distinguished  from  one  another  and 
from  tlioae  belonging  to  the  auditory  form.  The  psychologist* a 
explanaliona  consist  chiefly  in  ehowing  (1)  how  complex 
psychical  canditioD:§  are  made  up  of  simpler  ones,  (2)  how 
the  various  psychical  groups  wliich  he  has  analysed  grow  and 
develop,  and  finally  (3a)  bow  these  various  conscious  pro- 
ceases  are  connected  with  physiological  activities,  and  (3b) 
witli  objects  or  events  in  the  social  and  physical  world  con- 
fltiiuTing  the  environment 

The  Fields  of  Psycholo^, — In  this  book,  which  is  devoted 
primarily  to  ^/r/icm/  pst/choi(Mj}f,  we  shall  be  mainly  concerned 
with  the  facts  and  princtplea  of  normal  human  consciousness^ 
its  constitution,  its  modes  of  operation,  and  its  development. 
But  we  shall  avail  ourstdvea,  wherever  feasible,  of  useful  ma- 
terial from  various  allied  fiehls^  such  as  child  psychology, 
abnormal  psychology,  and  animal  psychology. 

Chitd  psijcht^lotjtf  is  occupietl  with  the  study  of  tlie  mental 
processes  of  infjauts  and  young  childreOj  with  special  refer- 
ence to  tho  facts  of  growth- 

Ahnorma}  juttfvholoipj  has  to  do  (1)  with  the  study  of  the 
unusual  pliasett  of  con.^cious  process,  such  as  arc  met  with  in 
trance,  hallucinations,  hj-pnotism,  etc.;  and  is  concerned  (2) 
with  the  more  definitely  diseased  forms  of  mentality,  such  as 
cbaruclerise  insanity, 

/ n  iiiv id n al  p»tfrft oJogtj :  As  is  wel I  known ,  indi vi duals 
vary  from  one  another  in  many  ways  as  regards  the  precise 
texture  of  their  mindti.  For  example,  certain  persons  have 
good  memories  for  visual  eiperienceB^  others  for  auditory. 
Certain  people  enjoy  music^  to  others  it  is  an  aMiction.    Many 
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persons  are  stolid  in  temperament,  whereas  others  are  highly 
excitable.  The  study  of  such  personal  traits  as  these  is  called 
individual  psychology.  The  term  variational  psychology  is 
often  employed  to  cover  not  only  investigation  of  these 
purely  individualistic  differences,  but  also  the  study  of  racial 
and  other  group  peculiarities  such  as  are  revealed  in  social 
psychology  and  folk  psychology.  Within  this  field  of  varia- 
tional psychology  would  fall  the  study  of  genius,  of  the 
criminal,  of  sex  differences,  of  mental  types  and  tempera- 
ments. Almost  all  the  great  fields  of  human  interest  and 
experience  are  now  studied  from  the  side  of  psychology  and 
we  hear  accordingly  of  religious  psychology,  of  the  psychology 
of  art,  of  educational  psychology,  and  so  forth. 

Social  psychology,  in  its  broadest  sense,  has  to  do  mainly 
witli  the  p?vchological  principles  involved  in  those  expressions 
of  mental  life  which  take  form  in  social  relations,  organiza- 
tions, and  practices,  e.  g„  the  mental  attributes  of  crowds  and 
mobs  as  contrasted  with  the  mental  characteristics  of  the  in- 
dividuals constituting  them.  A  branch  of  social  psychology, 
often  known  as  folk  psychology,  or  race  psychology,  is  con- 
cerned with  the  psychical  attributes  of  peoples,  especially 
those  of  primitive  groups  as  contrasted  with  civilised  nations. 
The  development  of  language  affords  one  of  the  interesting 
problems  in  this  field. 

Animal  p-vjchology,  frequwitly  called  comparative  psy- 
chology', is  engaged  with  the  study  of  consciousness,  wherever, 
apart  from  man,  its  presence  can  be  detected  throughout  the 
range  of  animal  life.  The  terra  comparative  psychology'  is 
also  applied  more  broadly  though  more  accurately  to  those 
branches  of  psychology,  such  as  child  psychology,  abnormal 
psychology,  social  and  race  psychology,  as  well  as  animal 
psychology,  in  which  the  phenomena  studied  are  compared 
with  other  ranges  of  mental  activity,  especially  with  the 
psychical  processes  of  normal  adult  human  life.  Those 
phases   of   psychology   which   touch   particularly  upon  the 
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phenomena  of  developnupnt,  wbeilier  racial  or  indlvitlual,  are 
usually  degignated  grnctic  j^njjfhology. 

The  Methods  of  Psycholo^.— (1)  Introspection. — The 
fundamental  jisycljological  method  ia  introsp<?ction.  Intro- 
Bpettioa  means  looking  inward,  as  ita  derivation  indt^^atcj'. 
As  a  psychological  method  it  comists  simply  in  the  direct 
eiamtnation  of  one's  own  mental  prix-cssca.  Much  mystery 
hae  been  altaclied  to  the  fact  that  t!ie  mind  can  thus  stand  off 
and  observe  its  own  operationfi,  and  criticinm  has  been  lav- 
ishly devoted  to  proving  the  impossibility  of  securing  scien- 
tific knowledge  in  any  such  fashion  as  this.  But  it  is  an  un- 
deniable fact  that  by  meana  of  momoiy  we  nre  made  aware 
of  our  mental  acts,  and  we  can  trace  in  this  manner  by  care- 
ful and  systematic  observation  many  of  the  nidimentary  facta 
and  principles  peculiar  to  human  consciousno^.  When  a 
niimlier  of  us  coofjcrate  in  such  introspective  observation,  we 
greatly  augment  the  exactness  and  the  breadth  of  our  results, 
and  the  accepted  doctrines  of  psychology  have  actually  been 
established  by  the  successive  observations  of  many  investi- 
gators in  much  this  manner. 

(2)  Objective  Obseiration. — Moreover,  we  are  able  to 
supplement  introspection  by  immediate  objective  observa- 
tion of  otlier  inHividuaK  It  is  thus  possible,  for  eiample^ 
to  detect  much  which  i.c  most  characteristic  of  the  emotions, 
sucli  as  anger  and  fear*  by  watching  Uie  actions  of  peraons 
alK)ut  us  and  noting  their  cspressioos,  their  gestures,  etc. 
Tiie  facta  which  we  thus  obtain  niufit  of  coun*e  he  interpreted 
in  terms  of  our  direct  knowledge  of  our  own  experience^ 
gained  introspectively.  But  such  observation  of  others  often 
makes  U3  sensitive  to  psychological  processes  in  ourselves, 
which  we  should  otherwise  overlook.  Finally,  it  is  clear  that 
our  peychologicol  facts,  whether  gained  from  observation  of 
ourselves,  or  of  others,  nnist  be  made  the  subject  of  careful 
reflection  and  systematic  arrangemeDt  before  they  can  become 
of  scientific   value;  otherwise   they  would   be  purely   hap- 
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hazard,  disconnected  fragments,  with  no  more  meaning  than 
any  other  collection  of  odds  and  ends.  The  need  of  such 
orderly  reasoned  arrangement  is  no  more  and  no  less  true  of 
the  psychological  facta  gained  by  observations  of  others,  or 
by  introspection,  than  it  is  of  physical  facts  discovered  in 
any  realm  of  science.  The  facts  of  gravity  had  been  noticed 
again  and  again,  but  it  required  the  ordering  mind  of  a 
Kewton  to  set  them  in  intelligent  array.  Whenever  we 
Bpoak  of  objective  observation,  or  of  introspection,  as  methods, 
we  shall  understand,  therefore,  this  systematic  and  scientific 
implication  of  tlie  terms.  The  remaining  psychological 
methods  which  we  shall  mention  are  simply  developments  of 
these  two  in  the  direction  of  systematising,  perfecting  and 
extending  their  employment. 

(3)  Experiment. — Experimental  psychology,  sometimes 
spoken  of  as  "the  new  psychology,"  or  the  "laboratory  psy- 
chology," is  perhaps  the  most  vigorous  and  characteristic 
]>sycholofrical  method  of  the  present  day.  It  is  simply  an  in- 
genious system  for  bringing  introspection  and  observation 
under  control,  so  that  their  results  can  be  verified  by  different 
observers,  just  as  the  r(*sult  of  a  chemical  experiment  may  be 
verified  by  anytmo  who  will  repeat  the  conditions.  In  every 
branch  of  science  an  ex|>erimont  consists  in  making  observa- 
tions of  phenomena  under  conditions  of  control,  so  that  one 
may  know  just  what  factors  are  at  work  in  producing  the 
results  obsorvi'd.  A  ])sychological  cxi^erimcnt  is  based  on  pre- 
cisely the  same  principle. 

The  larger  part  of  the  psychological  investigation  con- 
ducted by  means  of  these  several  methods  has  thus  far  been 
devoted  to  the  quaJxiaiive  analysis  of  consciousness.  In  recent 
years,  however,  the  development  of  experimental  procedure 
has  stimulated  an  increasing  interest  in  the  study  of  the 
(fuatilitatitf  aspotts  of  iiu'ntal  process.  Because  of  this  fact 
a  sharp  distinction  is  occasionally  made  nowadays  between 
qualitative  and  quantitative  psychology. 
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(4)  Physiological  Psychology  and  (5)  Psychophyaica, — 
Physiological  psjt^hology  and  psychophysics,  wliich  are  both 
closely  cunuectcdj  in  spirit  and  in  fact,  with  experimental 
pBVchologVj  arc  especially  devoted  to  investigating  the  rela- 
tiona  between  consciousness  on  tht:  one  hand,  and  the  nervous 
Bystcm  and  the  physical  world  on  the  otlier.  Muoh  of  physi- 
ological psychology,  and  all  of  psychophyeics*  is  €xperi- 
E mental  so  far  as  concerns  tlie  methods  employed.  They  both 
furnieh  infonuation  Buppleraentaiy  to  that  gathered  by 
ordinary  introspection  and  obsen'ation. 
Pgychophysics  forms  a  part  of  the  larger  field  of  quantita- 
^ye  psychology  to  whic>i  reference  has  just  been  made.  Ita 
BJm  is  to  reduce  to  quantitative  formulae  the  relations  of  con- 
icious  processes  to  the  physical  world.  For  instance,  it 
attempt^}  to  determine  the  exact  physical  changes  in  the  in- 
tenaity  of  light  necessan^  to  produce  noticeable  chaoges  in 
tlie  seneations  which  light  occasions.  Physiological  psy- 
chology on  the  other  hand  ie  devoted  primarily  to  determin- 
ing the  correlation  between  the  aclivitiei*  of  the  body,  particU' 
larly  of  the  nervous  gyatem,  and  the  various  forms  of  con- 
8t;iou&  proceini*!,  Buch,  for  esaniple,  as  vkiou  and  hearing.  We 
shall  nuikc  frequent  use  of  niaterin!  drawn  front  thirf  source. 
BelationB  between  the  Varions  Methods  and  Fields  of 
Piychology, — ^Kvidetitly  certain  of  tbcse  ittethods  are  applica^ 
ble  to  more  than  one  field  of  psychological  investigation. 
01>servation  is  valid  everywhere.  Experiment  can  he  em- 
ployed with  children,  with  adults  and  with  animals.  Intro- 
Upection  is  available  with  normal  adult!?  and  can  often  b« 
with  children.  JIany  abnormal  conditions  permit  its 
use.     Other  inter-relations  will  readily  suggest  themselves. 

The  Psychologist's  Standpoint. — In  onr  study  of  mental 

processes  we  shall  adopt  the  biological  point  of  view  Just  now 

dominant  in  psycholo^%  and  regard  con-acioustieps,  not  aa 

metaphysical  entity  to  be  investigated  apart   from  other 

ingp,  hut  rather  an  one  among  many   manifestations   of 
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organic  life,  to  be  understood  properly  only  when  Tegarded  in 
connection  with  life  phenomena.  \Ye  shall  discover,  as  we  go 
on,  abundant  reason  for  the  belief  that  conscinna  processes 
and  certain  nervous  processes  are  indissolnbly  bound  up  with 
one  another  in  the  human  being.  But  at  this  point,  without 
attempting  to  ju&tify  the  asisyrtion,  we  may  lay  it  down  as  a 
basal  postulate  that  Uie  real  human  orgauii<rn  ia  a  psychophys- 
ical organism,  and  that  the  mental  portion  of  it  is  not  to  be 
completely  or  correctly  apprehended  without  reference  to 
the  physiological  portion.  The  psychophysical  organism 
is,  moreover,  a  real  unit.  The  separation  of  the  mind  from 
the  body  which  we  eonimonly  make  in  tbinkmg  about  them 
ia  a  separation  made  in  behalf  of  some  one  of  our  theoretical 
or  practical  interests^  and  as  such,  the  separation  is  often 
serviceable.  In  actual  life  experience,  however,  the  two 
things  are  never  separated.  Therefore,  although  our  primary 
task  i&  to  analyse  and  explain  mental  facts,  we  shall  attempt 
to  do  this  in  dosest  possible  connection  with  their  accom- 
panying physiological  processes. 

Our  adoption  of  the  biological  point  of  view^  while  it  im- 
plies no  disrefipeet  for  metaphyaic&,  will  moan  not  only  that 
we  shall  study  consciousness  in  connection  with  physiological 
processes  wherever  possible,  but  it  will  also  moan  that  we 
eball  regard  all  the  operations  of  consciousness — all  our  sen- 
aations,  all  our  emotions,  and  all  our  act8  of  will — as  so 
many  expressions  of  organic  adajjtationsi  to  our  enviroumentti, 
an  environment  which  we  must  remeuiber  is  social  as  well 
as  phy?=ical.  An  organisni  represents,  among  other  things,  a 
device  for  executing  moTcments  in  re^sponse  to  the  stimulations 
anil  demands  of  the  environment  In  the  main  these  move- 
ments are  of  an  organically  beneficial  character,  otherwise  the 
creature  wcudd  perish,  ifind  seems  to  involve  the  master 
devices  through  which  these  adaptive  operations  of  organic 
life  may  be  made  most  perfect.  We  shall  consequently 
attempt  to  see  how  the  variom  features  of  consciousness  are 
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concerned  in  tliLs  adaptive  prcjctss,  I^t  it  not  be  supposed 
that  suoh  a  point  uf  vitw  will  rendiT  us  ohlivious  of,  or  in- 
fien^itive  to,  the  higher  and  mort*  spiritual  implk^tions  of  coa- 
sciousness.  On  the  contrary,  ve  shall  learn  to  aee  these 
higher  imiilications  with  Uioir  complete  background,  rather 
tlian  in  Jetaehmt-nt  nnd  i^olatian. 

Psychology  and  Natural  Science. — In  one  important  par- 
ticular the  method  of  psycholog}-  follows  the  procedure  of  the 
natural  st-icuceB,  such  as  physics^  botany*  anil  ^eoloffy.  Psy- 
cholo^  takes  for  itself  a  certain  detinile  domain,  t.  tf.« 
consciousness  as  a  life  procpss.  A[oreovpr^  it  starts  out  with 
certain  assumptions,  or  jmstulatcs,  as  they  are  called,  about  its 
subject  manor,  vrhich  it  refttscs  to  chaHenge.  The  cheuiiatj 
for  examph\  neyer  stops  to  inr^uire  whetlier  matter  really 
exists  or  is  simply  an  illusion.  He  assumes  its  reality  with- 
out qUL*5liou,  and  forthwilh  goes  uliout  his  busiuftis.  So  the 
psychologist  assumes  in  a  coiiimon-ecnse  way  the  reality  of 
mind  and  the  reality  of  matter-  Nor  does  he  question  that 
mind  can  know  mattiT-  These  aasumpHon^  prevent  the 
neoeaaity  of  his  untanjjling  thi*  metaphysical  puzzles  which 
ore  involved  at  tliese  points,  and  leave  him  free  to  investigate 
his  field  in  a  purely  empirical  way.  He  also  attempts, 
wherever  jwstiible,  to  cmiiiate  tlte  nuLural  scienUsfs  use  of 
the  idea  of  cau^atioi].  Onr  most  relialde  fnnns  of  knowledge 
about  naturi'  are  based  upon  oup  knnwlrd*?*  nf  cause  and 
elTect  rtlations.  A  great  deal  of  our  chemical  knowledge  is 
in  this  way  exceedingly  precise  and  exact ;  whereas  the  lock 
of  such  knowledge  rendurs  much  of  our  ac<jiuiintance  with 
diftea«e  extremely  superficial  and  unreliable. 

The  subjeut  matter  of  pyycholo^n'  evidently  brings  it  into 
a  distinctly  univcr!?al  rt-lalion  lo  all  ihr  oilier  sciencea,  for 
these  »ciencejj  are  severally  engaged  in  the  development  of 
JoiovledgOr  and  ^he  knowledgtyprwetts  h  lucU  one  of  the 
Bubjecta  in  which  pawhnln^y  is  nn^t  interested. 

Paychology     and     Biology, — tnusnuuli    at^    in^ycholog)-    it; 
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occupied  with  life  phenomena,  it  is  clearly  meet  nearly  related 
to  the  biological  sciences.  Indeed,  as  a  natural  science  it 
obviously  belongs  to  the  biological  group.  This  relationship 
is  as  close  in  fact  as  it  is  in  theory.  The  modem  psychologist 
makes  frequent  use  of  material  furnished  him  by  the  anat* 
omist,  the  physiologist,  the  zoologist,  and  the  alienist,  and 
he  gives  tliern  in  return,  when  he  can,  such  psychological 
facts  as  they  find  it  necessary  to  employ. 

Psychology  and  Philosophy. — Psychology  has  developed 
historically  out  of  philosophy,  and  although  it  is  now  in  many 
ways  practically  independent,  its  relations  with  philosophy 
are  necessarily  very  intimate.  The  connection  is  particularly 
close  with  those  branches  of  philosophy  commonly  called 
normative,  t.  c,  ethics,  logic,  and  aesthetics.  These  inquiries 
are  respectively  concerned  with  questions  of  right  and  wrong, 
truth  and  error,  beauty  and  ugliness.  It  is  evident  that  the 
profitable  discussion  of  such  problems  must  involve  a  knowl- 
edge of  tlie  mental  operations  employed  when  we  make  a 
right  or  wrong  choice,  when  we  reason  falsely  or  truly,  when 
we  experience  pleasure  in  listening  to  music,  etc.  In  a  sense, 
therefore,  psychology  furnishes  the  indispensable  introduc- 
tion to  these  several  philosophical  disciplines.  It  affords  an 
acquaintance  with  the  mental  processes  which  lead  respec- 
tively to  conduct,  to  knowledge,  and  to  the  creation  and 
appreciation  of  art.  It  thus  enables  an  intelligent  appre- 
hension of  the  problems  which  arise  in  these  spheres,  and 
furnishes  much  of  the  material  essential  for  their  solution. 
A  similar  thing  is  true,  though  in  a  less  conspicuous  and 
obvious  way,  of  the  relation  of  psychology  to  metaphysics, 
and  to  that  form  of  metaph}'Bical  inquiry  which  formerly  was 
known  as  rational  psychology. 

By  rational  psychology  was  commonly  understood  the  in- 
quiry into  the  conditions  rendering  the  existence  of  conscious- 
ness ]>ossiI)le.  Kvidontly  thesie  inquiries,  i.  e.,  rational  psy- 
chology' and  metaphysics,  together  with  what  is  known  as 
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epistemologA'j  or  the  theory  of  knowledge,  are  engaged  with 
just  etich  problems  as  underlie  the  assumptions  of  psychology 
and  tiie  natural  sciences,  e.  r?.,  the  reality  of  matter,  ita  inde- 
pendence of  mind,  etc.  It  le  on  this  account  that  metaphysics 
is  said  to  be  the  science  of  sciences.  It  attempts  to  apprehend 
the  essence  of  reality,  to  solve  the  problem  of  the  ultimate 
nature  of  mind  and  matter  and  their  rtOations  t^  one  another. 
Although  metaptiysies  is  in  this  sense  more  fundamental  than 
sychology,  and  logically  antecedent  to  it,  it  is  so  extensively 
oncerncd  with  tuontal  procesiw??!,  that  a  knowled^re  of  psy* 
cholopy  ii'  commonly  recogiiiscd  as  practically  indi&pcnsable 
for  its  effective  conduct  or  apprehension.  All  these  branches 
of  philosophy  clearly  involve,  as  does  psychology,  the  study 
of  condciousDCBS  in  a  certain  sense.  But  whereas  tli«>e  dis- 
ictly  philosophical  disciplines  are  primarily  interested,  in 
^me  one  or  another  of  the  implications  and  produt'ts  of 
iought  processes,  psychology  is  interested  primarily  in  the 
institution  and  operation  of  consciousness  itself.  We  may 
luestiou  whether  ultimately  there  are  any  hard  and  fast 
[inefl  severing  Ihe^t^  jihiUwophical  inrptiries  from  one  another 
aud  from  psychology.  The  dt^tinetions  are  perhaps  ratlier 
>nw'tiral  than  ultimate.  One  incjuirj'  inevitably  shades  off 
ito  the  others. 

Psychology  and  Education. — Psychology  is  rrlatod  to 
dncatiimal  theory  in  much  the  way  that  it  is  to  ethics.  It 
ly  be  said  to  be  related  to  actual  educational  procedure  aa 
leory  is  to  practice.  Education  has  as  ita  function  the 
Rvmmetrical  development  of  the  powers  of  the  individual. 
Wliat  the  natural  relations  may  be  among  these  faculties,  what 
are  the  laws  of  their  unfolding,  what  the  judicious  methods 
for  their  cultii'ation  or  repression — these  and  a  thousand 
gimilar  practical  questionB  can  be  answered  by  the  assistance 
rf  psychological  observation,  or  else  not  at  all.  The  result 
rbich  we  desire  to  attain  in  our  educational  system  must 
S  in  a  considerable  measure,  determined  by  the  gocial  and 
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ethical  ideals  we  have  in  view.  But  the  securing  of  the  re- 
sults, the  realising  of  the  ideals  which  we  have  set  up,  through 
our  educational  machinery — this  must  he  accomplished,  if 
we  would  work  with  true  insight  and  not  by  blind  experi- 
ment, through  a  real  knowledge  of  human  mental  processes. 
We  shall  koep  constantly  before  us  in  this  book  the  facts  of 
growth  and  the  facts  of  adaptation  to  the  demands  of  the 
environment.  Clearly  these  are  the  facts  of  practical  signifi- 
cance for  educational  procedure. 
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The  Union  of  the  Psychical  and  the  Physical  in  the 
Organiam.^We  ?}mSi  now  fxamine  mn\o  of  tlie  evidence  con- 
firmatory of  our  assertion  in  the  last  chapter,  that  conscious 
processes  and  physiological  procesfiips  are  intiitiately  connected 
in  the  organum.  We  shall  iii  this  way  diit'over  some  of  the 
reaiiong  why  it  is  desirable  for  us  at  the  outset  nf  our  stady 
of  mental  life  to  lesm  j^onieihing  about  t!ie  nervous  system, 
to  which  subject  we  shall  then  devote  the  remaining  portion 
of  the  chapter. 

Evidence  from  Pamiliar  Facts. — T^ornmon  observation 
informs  us  of  at  least  two  fundamental  types  of  fact  con- 
cerning these  mind-body  relations.  We  know  in  this  mannor 
(1)  that  our  conseiousuess  or  knowledge  of  the  world  about 
us  depends  primarily  upon  the  use  of  onr  senses,  A  person 
born  blind  and  deaf  has  neither  vianal  nor  auditory  sensa- 
tions or  idcHS,  find  never  can  liave,  ri  lontr  a&  he  r^^mains  de3ti- 
tnte  of  eyes  and  ears.  By  means  of  the  niher  Si-nscs  he  may 
be  taught  much  aT>oiit  colours  and  pounds,  as  Hekti  Keller 
ha?  I>een,  who  lost  her  sight  and  hparrn^»:  in  infancy;  hut  he 
never  can  have  the  experience  which  you  or  I  have,  when  we 
Bee  a  colour  or  hear  a  sound,  or  when  we  permit  a  melody 
'*to  run  tlir(Ki<!h  our  heads,"  ns  we  sny.  or  when  we  call  rnl^ 
our  mind.^  the  npjieflrnnce  of  ft  friend's  face.  Indeed,  if  a 
child  hecomrp  hlind  before  he  is  five  years  old  he  commonly 
Io«(»s  all  his  visual  ideas  and  memories  just  as  completely  as 
though  he  had  been  bom  blind.  Tlicre  is  every  reason  to 
believe  that  if  we  were  deprived  of  all  our  scnsea  from  birtli, 
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we  could  never  possess  knowledge  of  any  kind.  The  senses 
thus  hold  the  keys  which  unlock  the  doors  of  intelligence  to 
the  mind,  and  the  senses  are  physical,  not  mental,  things. 
Apparently,  therefore,  the  most  simple  and  fundamental 
operations  of  consciousness  are  bound  up  with  the  existence 
and  activity  of  certain  bodily  bi^ans. 

Common  observation  also  informs  us  (2)  that  the  expres- 
sions of  mind  ordinarily  take  the  form  of  muscular  move* 
ments  which  we  call  acts.  We  hear  a  bell  and  our  conscious- 
ness of  the  sound  results  in  our  going  to  open  the  door.  We 
consider  a  course  of  action,  and  the  outcome  of  our  delibera- 
tion issues  in  the  form  of  words  or  deeds,  all  of  which  con- 
sist primarily  in  muscular  movements.  Strange  as  it  may 
appear,  even  keeping  still  involves  muscular  activity.  It 
would  accordingly  seem  as  though  the  mind  were  hemmed  in 
between  the  sense  organs  on  the  one  hand  and  the  muscles 
on  the  other.  It  would  be  a  truer  expression  of  the  facts, 
however,  to  say  that  these  are  the  tools  with  which  the  mind 
works.  Through  the  sense  organs  it  receives  its  raw  material, 
and  by  its  own  operations  this  material  is  worked  up  and 
organised  into  the  coherent  product  which  we  call  intelli- 
gence. This  intelligence  is  then  made  eflfective  in  practical 
ways  through  the  rationally  controlled  action  of  the  voluntary 
muscles. 

There  are  other  facts  of  a  well-known  kind  whose  precise 
purport  is,  perhaps,  less_eyident,  but  whose  general  implica- 
tion of  intimate  connections  between  mind  and  body  is  iden- 
tical with  that  of  the  considerations  which  we  have  just 
mentioned.  We  know,  for  example,  that  blows  and  wounds 
may  seriously  disturb  consciousness,  or  even  destroy  it.  The 
similar  effects  of  many  drugs,  such  as  alcohol,  ether,  and 
hashish,  are  matters  of  common  knowledge.  Even  coffee 
and  tea  exercise  a  mild  influence  upon  our  psychical  mood, 
and  the  change  in  general  disposition  which  frequently  fol- 
lows  indulgence  in   a  satisfactory   meal   is  a   phenomenon 
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familiar   to  every    family    circle.     Bodily  disease  often  pro- 
ducea  a  most  marked  effect  upon  the  inind,  and  conversely 
the  different  effect  upon  certain  diseases,  of  a  cheerful  or  a 
depressed  mental  attitude,  is  a  subject  of  frequent  remark. 
Evidence  from  Scientific  Pacts. — WIr'h  \re  examine  the 

esa  familiar  evidence  offered  us  by  certain  branches  of  modern 
Bcience^  we  find  our  previous  impressions  strongly  confirmed. 
Thus  we  learn  from  pathology',  the  science  of  disease,^  that 
disordered  conditions  of  particular  portions  of  the  brain  tissue 
ere  acwmpanied  by  di&turbanccs  of  definite  kinds  in  con- 
sdoiisness.  In  this  way  we  learn,  for  example,  that  the 
destruction  or  diaiategrattoii  of  the  tissue  of  one  region  in 
the  brain  Is  followed  by  the  loss  of  one's  visual  memories, 
that  one  eanuot  recall  the  appearance  of  familiar  objects. 
A  similar  disorder  in  another  region  costs  one  the  control 
of  certain  muscles  iu  the  hand,  etc.  The  science  of  anatomy 
ia  able  to  demonstrate  structural  connections  of  nen-'ea  be- 
tween these  diseased  parts  of  the  brain  and  the  sense  organs 
and  muscles  over  which  consciousness  has  lost  control,  thus 
snpporti Dg  the  i m pi icat ion  of  the  pathological  evidence 
already  cited.  Exjkeriinental  physiology  shows  hs»  that  by 
elimulating  (cither  mi^chanically  or  clectriLally)  certain  brain 
areas  in  animals^  we  can  produce  movements  of  definite 
muscles,  whereas  by  extirpating  these  regions  we  can  at  least 
temporarily  cripple  the  muscles  and  render  the  will  power- 
over  them.  By  similar  excisions  of  other  brain  areas  we 
'can  cripple  definite  sense  organ?.  Muscular  movements  are 
also  elicited  by  stimulaling  the  surfaces  of  the  human  brain 
where  accident  or  oiseration  has  exposed  the  proper 
fegioDB.  Thus  pathology,  anatomy,  and  physiology  all  point 
to  the  same  inliruatc  relation  of  mind  aud  body  and  indicate 
more  apecifically  than  the  observations  of  every^day  experi- 

nee  couhl  do,  a  fised  and  positive  relation  between  definite 

arts  of  the  nervous  system  and  such  special  jihasee  of  con- 

nousnofis  as  the  viauah  the  auditorj*,  etc. 
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Moreover,  comparative  anatomy,  comparative  physiology, 
and  comparative  psychology  all  converge  upon  another 
cognate  principle,  i.  e.,  that  the  development  of  consciousness 
among  various  genera  and  species  of  the  organic  world  has 
run  parallel  with  the  development  of  the  nervous  system. 
Taking  all  these  considerations  into  account,  the  deliverances 
of  common  sense  as  well  as  the  teachings  of  science,  it  is 
easy  to  understand  why  the  modem  psychologist  finds  it  judi- 
cious in  his  study  of  consciousness  to  leam  all  that  he  can 
about  tlie  nervous  system,  the  sense  organs,  and  the  motor 
mechanism. 

The  Nervous  System. — It  will  assist  us  in  gaining  a  work- 
ing idea  of  the  nervous  system  to  bear  in  mind  the  fact  that 
its  fundamental  function  consists  in  the  conversion  of  incom- 
ing nerve  impulses  into  outgoing  nerve  impulses  causing 
movements  of  a  kind  tending  to  preserve  the  creature.  The 
stimulations  to  which  it  responds  are  such  things  as  light, 
heat,  sound  and  mechanical  pressure,  together  with  various 
other  physical  and  chemical  processes  of  nature.  Creatures 
destitute  of  some  form  of  nervous  system  are  practically  in- 
capable of  prompt  and  appropriate  adaptation  to  their  sur- 
roundings. Plants  are  thus  in  large  measure  the  passive 
victims  of  their  environments.  Injury  to  one  part  commonly 
produces  little  or  no  immediate  effect  upon  the  rest  of  the 
plant.  But  by  means  of  its  nervous  system  every  part  of  an 
animal  organism  is  brought  into  vital  connection  with  every 
other  part  and  with  the  outside  world.  Adaptive  cooperation 
becomes  the  controlling  principle  in  the  life  activities.  This 
cooperation,  or  coordination,  takes  the  form  of  movements 
made  in  response  to  sensory  stimulations,  and  the  most 
highly  evolved  type  of  nervous  Rvstem,  such  as  that  of  the 
human  being,  differs  from  a  very  rudimentary  one,  like  that 
of  the  jelly  fish,  only  in  t!ie  form  and  complexity  of  the 
devices  by  which  these  stimulations  and  movements  are  con- 
nected.   When  studying  the  structure  of  the  nervous  system, 
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it  sliouKl  always  !>c  renicnil>ered  that  this  fact  about  the  co- 
orflination  of  stimuli  and  movctncTitft  offers  the  due  by  which 
even  its  inntit  iniricnte  arran?pineiii.s  rnay  he  interprotpd. 

The    Elementary    Structures, — The    nervoiis    system    is 
made  up  of  elementary'  structures  called  neurones,    A  eketcli 


TiO.  1.  Isolntfd  Iwdy  of  a  Inrpe  opII  from  the  Ttntr^l  hom  of  the 
spinal  cord  of  man.  Multiplied  200  diameters  (Doiiuldaon 
nflcr  0>M»r^trinpr  f .  A,  Rvonc^  (each  oell  has  but  one) ;  D, 
dcndrile^;  \,  tmcleufl  wiUi  enrlosures;  P,  pigment  spot. 

of  certain  common  forms  of  neurones  is  shoim  in  figures  1, 
2,  and  3.*  It  will  l)C  seen  Ihat  the  neuPDiic  is  a  protoplasmic 
Btrirt'ture  made  up  of  :a  eell-twdy  containing  a  nurleusv  and 
often  witliin  this  nucleus  smaller  neucleoli,  while  from  its 

This  rliApttfr  mnnot  Jx?  tlioronjrUly  mastered  without  a  CHrcful 
■tudy  *tf  thn  €ut»  nnd  diiifmnus.  Tlic  cunwpliori  of  Iho  nervous 
Jiyntcm  uhlrli  jh  ndnptt'd  is  ili/it  nt  prp-*iit  iimorally  prevalent 
■  mnn^  rn'iiroloiri'^tN.  tt  niUHt  In*  n'mcnilirri'd,  hnwcvrr,  that  the 
•innrv  ftS  iK'urnln«;%'  i>t  ^owijup  \v'\t\\  n h1  finish iii^  nipidily,  nnd 
tadicul   chuDgra  of  doctrine  are  coudctjuenlljr    |>09)tibEc  at  any  time. 
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Fio.  2.  A,  cell  from  the  spinal  f^nglion;  B,  cell  from  the  ventral 
born  of  Bpinal  cord;  C\  cell  from  the  sympathetic,  D,  cell  from 
the  apinal  cord;  A<\  pyramidal  cell  from  the  cerebral  cortex;  F, 
cell  from  the  cerebellar  cortex;  a,  axones;  d,  dendrites;  c,  col- 
laterals; Pf  peripheral  part  of  the  fibre;  ol,  central  part. 
Arrows  indicate  the  direction  of  conduction  for  nervous  im- 
pulses.    (Modified  from  Morris  and  from  Toldt) 
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flurfaoea  are  given  off  fiiamonts  of  various  forms  and  sizes. 
The  filaments  range  in  length  all  the  way  from  a  fraction  of 
a  millimetre  up  to  five  feet,  and  in  bulk  they  generally  ex- 
ceed the  cell-body  very  much.  The  whole  stnicture^  includ- 
ing bolh  ftlamttiin  and  cfll-hodij,  constitute?  the  netitone. 
It  has  been  estimated  that  in  the  nerroua  system  of  the  adult 


Fjo.  3.  A-/>,  flho-^'ing  the  ph^taffrnelie  dpvi^lcpm^nt  in  s  fleri«fl  of 
Tprtphratea;  ae,  tlit  ontogenctto  dt^vcloptnenl  of  growing  eella 
in  a  typical  numitjial;  in  l)otii  cases  only  pyrnmidi*!  cella  from 
the  ctrehnim  arc  shown;  A,  frog;  B,  liinrd;  C,  mt;  D,  m^tx; 
o,  neuioblflst,  or  young  ciyU,  nithout  dendrites;  b^  commencing 
dendrilea;  c,  dondrltea  further  drvfloped:  rf,  firat  appearance 
of  colliiteml  branches;  t,  further  development  of  coUatcrula  ax\d 
dendrites  ^  as:,  axone^;  dv,  dendrites;  d,  collaterals.  (Modified 
from  Donaldiion  «ft^r  KamOn  y  GajnL) 

human    being    there    are    about    11,000    millions    of    these 
nenrcnos  in  various  stages  of  development.     Their  average 
volume  is  prohulily  abtiiit  .00009  of  n  t-uhio  millimetre. 
Certain  of  the  fibrous  proceBses  of  the  neurones  are  called 
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aiODes  ar  neiiritcs,  others  are  known  as  dendriteg.    The  ai- 

otif*!,  as  niay  be  ^^en  fmm  (ig^ures  2  and  3,  aro  gctierally 
emooth  in  their  cootourg,  aud  when  they  hrandi,  the  divUiozi^ 
commonly  tM/uur  at  ri^'lit  an^'kfi.  Kacli  iiour*»ne  lifi^  but  ;i 
Bingle  uxonu.  Thtrae  axouo^  are  the  'liliri^s"  of  crHJitiion  jmr- 
lance,  the  dendrites  being  from  the  struct  uraJ  point  of  view 

A  B  C 


A.X 


a.2.  I,  A  X. 

Flo.  I.     >l,  ilincTum  nf  iin»(liiniito<l  nerve  flhrc:   1,  tlie  *xi«  cyUnd*r; 
2,  tlio  nidlullnry  Hhttitli;  ^,  tlie  primitive  ^lii'nlh  or  nt^uri lemma; 

m«ltil!ury  *>irulli  ;  /',  prituitive  slicalft;  .V,  ii<i<ln  of  Runvior;  f, 
fihr**ft  of  llic  "vvnjpjtllit'tk'  NV'Htrm,  Thoy  nrt*  in  tU#  main  lin- 
nii'diilliilrtl:  /'.  :\  rrt>A*<  Rr<tiun  of  B  ^Imwtni;  ibe  samtj  struc- 
tures.     (M<xlili«l  from  Tuldl  uiiJ  TlK»riidikL\) 

efiaentially  piirbt  oT  tJie  rijll-lHidy.  Within  tht;  (^iintral  nervous 
flvstem  the  dendritps  arc  roiijrher  and  brnnch  more  gradually 
from  otic  anatfitT.  eomrwlint  like  llio  silii-k^  <tf  ii  fun.  The 
fully  th*vi'bi[H'd  iivorics  hiivu  a  [RvuUar  fttrmiuro.  shown  in 
fi^»re  4.  The  central  strand  ia  known  as  tho  axis  cyliudor. 
This  is  a  transparent  ni(it?s  which  conj^titutcs  the  true  nerve. 
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tnd  conducts  the  nervous  impiilT^es  from  one  point  to  another. 
Outride  the  axis  cylmdcr  is  a  relatively  ihirk  covering  known 
aa  the  medullary  sheath.  TIiIe  slicnth  is  ^ecoadarily  acquireil 
and  generally  (lisappears  nnar  the  cell-bodies  and  also 
wherever  tht;  lihre  tenmmia  approaches  other  fibre  tertuinala* 
Outside  of  \\m  again  there  is  a  thin  nucleated  tneuibranous 
aheath  known  as  the  neurilemma,  found,  liowevcr,  only  out- 
side the  central  nervous  svisteiu,  i.  «?.,  in  regions  ouUide  the 
spinal  cord  and  brain. 

Functioni  of  Elementary  Stmcturea. — Although  the  cell* 
body  and  fibre  are  really  parts  of  a  single  organic  ccdl — the 
neurone — tlieir  notable  dilTerence  in  apj>earaDce  h  accom- 
panied by  certain  dilTerences  in  function.  Both  cell-hodips 
and  fibres  are  sensitive  to  stimulation,  arf  irriiable,  as  the 
physiologists  eay,  and  both  possess  conductivily.  In  addition 
to  these  functions  the  eell-botliee  have  nrdiimrily  been  sup- 
posed lo  posscaa  the  capacities  of  cither  reinforcing  or  in- 
hibiting the  impulses  sent  tit.theuu  It  has  also  been  believed 
tliat  at  times  they  scud  out  nervous  excitation  along  the 
fibres  without  any  detectable  external  stimulation,  i,  «,.  that 
their  action  \s  oceasionally  automatic.  Wlaether  the  cell- 
bi^dies  really  possess  these  properties  or  not,  at  least  they 
furnish  a  rich  system  of  interconnections  for  the  neurones 
by  means  of  the  fibres  which  radiate  fnun  them  as  centers, 

it  Boems  to  be  well  established,  too,  that  the  cell-bodies 
ciCR'isc  highly  import^iut  nutritive  funetions.  Certainly  if 
the  cell-body  be  deslMved,  the  fihri*  promptly  dies,  Indeed^ 
certain  neurologiBt.^  hold  that  the  cell-body  h  not  necessarily 
iuTolved  in  the  truly  nervous  activity  of  the  system  at  all, 
but  is  mainly  confined  to  these  nutritional  functions. 

Recent  investigations  strongly  suggest  that  the  places  at 
which  neurones  come  into  active  reUitiona  with  one  another, 
I.  r..  their  terminals,  are  much  more  iuiportant  than  had  been 
suspct^ted.  Some  of  the  functions  formerly  attributed  to  the 
cell-bodies,   particularly   those  of  inlitbition,   may  \te  prop- 
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erties  of  theee  junction  regions.  The  term  'synapsis'  is  gen- 
erally used  to  designate  these  unions.  The  nature  of  the 
contacts  will  be  described  presently. 

On  the  whole  it  seems  doubtful  whether  the  differences 
between  the  nervous  functions  of  the  cell-bodies  and  the 
fibres  are  as  marked  as  was  until  recently  believed,  but  in 
any  case  the  neurones  are  so  linked  together  as  to  bring 
sensitive  end-iorgans^  like  the  eye  and  ear  and  the  nerves  of 
Uie  skin,  into  relations  with  (1)  the  various  nervous  cen- 
ters of  the  brain  and  spinal  cord,  and  through  these  with  (2) 
the  muscles  and  glands. 

It  is  supposed  that  inside  the  central  nervous  system  the 
axones  are  ordinarily  employed  to  carry  impulses  away  from 
the  cell-bodies,  whereas  the  dendrites  probably  carry  impulses 
toward  them.  Outside  the  central  system  the  afferent  fibres 
leading  to  the  spinal  ganglia  resemble  axones  in  structure, 
and  60  offer  apparent  exceptions  to  this  rule.  Moreover,  in 
certain  cases  the  axones  seem  to  be  given  off  from  dendrites, 
80  that  the  nervous  current  in  passing  from  one  to  the  other 
need  not  enter  the  cell-body.  Whether  this  appearance  be 
misleading  or  not,  the  usual  arrangement  is  undoubtedly  one 
in  which  the  cell-body  intervenes  between  the  axone  and  the 
dendrites.  In  any  event  the  whole  nervous  system  is  nothing 
but  an  aggregation  of  neurones,  in  a  frame  of  connective  tis- 
sue, blood-vessels  and  lymphatics  combined,  with  the  support- 
ing tissue,  called  neuroglia,  which  holds  the  neurones  in  place. 
A  nervous  impulBc  originating  in  the  sensory  surface  of  the 
body,  for  example  in  the  retina,  may  be  transmitted  from 
one  group  of  neurones  to  another,  until  finally  it  issues,  per^ 
haps,  from  the  nerves  of  the  spinal  cprd,  and  produces  a 
movement  of  the  foot.  This  is  what  would  occur  if  one 
should  step  aside  upon  seeing  a  heavy  object  about  to  fall. 
In  this  process  of  transmitting  the  impulse  through  the 
nervous  system,  it  is  not  necessary  that  the  groups  of  neurones 
should  he  actually  in  contact  with  one  another,  although 
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this  may  occur.  But  they  must  at  least  be  close  together. 
The  Nervoua  Cnrrent — The  exact  physical  nature  of 
neural  excitement  is  not  known.  Various  theories  have  been 
propounded  in  the  effort  to  identify  it  with  recognised  forma 
of  chemical  or  electrical  activity^  but  thus  far  no  hypothesis 
has  been  suggested  which  accords  satisfactorily  with  all  tlie 
facts.  Meantimej  we  Bpcak  of  the  nervous  current,  the  neural 
disturbance  or  excitement,  in  a  purely  metaphorical  way,  to 
cover  the  facts  which  we  do  know,  t,  e,,  that  physiological 
activity  of  a  certain  kind  occurs  in  the  nervous  structures, 
and  is  transmitted  very  rapidly  from  one  point  to  another.  In 
uian  Ihe  rate  of  this  transmigsion  is  about  100  feet  per  second. 
Various  Foncs  of  Nervoos  System. — Wljen  we  turn  to  the 
zoolog^i^t  and  the  comparative  anatomist,  we  arc  able  to  obtain 
certain  interesting  facts  about  the  development  of  the  ner- 
voua  system  throughout  the  organic  kingdom.  From  such 
sources  we  learn  that  the  simplest  typea  of  animal  organism, 
e,  g..  such  protozoans  as  the  arateba,  posaeefi  no  nervous  system 
at  all-  ETery  part  of  the  surface  of  the  unicellular  amoeba 
{ligure  5)  is  capable  of  movement,  of  af^similating  food  and 

excreting  the  waste  pro- 
ducts. This  animal*e  be- 
haviour sugge^i^  that  other 
forms  of  tissue  besides  ner- 
TODs  ti^ae  are  sensitivo 
and  capable  of  conducting 
impulses.  Undoubtedly  this 
i  9  a  fact*  and  we  m  ast 
accordingly  think  of  the 
nerves  as  simply  special- 
iped  forms  of  protoplasm 
in  which  theso  functions 
are  more  highly  developed  than  elsewhere.  Tn  certain  of 
the  lower  melazonns  nerve  cells  appear  with  fibres  extend- 
ing toward  the  periphery  of  the  body  and  possessing  sensitive 


Flo.  fy.  Dtti^am  of  kh 
uiMEba,  The  irregtilnrlj 
ahftped    man?     of     proto- 

f'iMm  ia  ahovrn  \vi^h  V, 
tB  nufleuii,  and  f.T.  n. 
rantraetili'  vacyok,  whl^^b 
expands  and  {H)i]traets, 
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terminations.  Among  the  coelenterates  a  very  simple  nervous 
system  comes  to  light.  In  hydroids  this  is  merely  a  kind  of 
tissue  of  nerve  cells.  In  echinoderms  we  meet  with  a  struc- 
ture like  that  shown  in  figure  6.    But  it  is  not  till  we  reach 

such  forms  as  the  worms 
that  we  find  a  definite 
organised  centre  of  con- 
trol, like  the  brain  or 
spinal  cord.  In  the  an- 
nulates  of  the  worm 
forms  there  is  not  only  a 
centre  corresponding  to 
a  very  rudimentary  brain, 
but  also  one  roughly  cor- 
responding to  the  spinal 
cord.    (Figures  7  and  8.) 

v,^    A    V—™.-  <.»<.4««   «#  -   .t.r      I^  the  molluscs  the  de- 
Fia.    6.    Nervous   system    ox    a    star- 
fish;  o,   central   nerve   ring   that     velopment  is  made  more 
surround,    the    mouth;    6,    periph-      j^j^pi^j    ^V    the    appear- 
eral   nerves   of   the   arms.      (After      ^^"'t"^^-"-    "j    »'"^    a^^/^u* 
I^oeb.)  ance  of  these  groups  of 

central  ceUs  clustered  together  in  several  directions  about 
the  brain.  (Figure  9.)  Even  in  the  lowest  forms  of 
vertebrates,  e.  g.,  the  acranial  amphioxus,  we  find  both  a  brain 
and  cord.  Passing  from  the  lowest  to  the  highest  verte- 
brates up,  for  example,  through  the  fishes,  amphibians,  and 
reptiles  to  the  birds  and  mammals,  we  meet  with  every  shade 
of  variation  in  the  development  of  the  several  parts  of  the 
nervous  system.  Everywhere,  however,  from  the  most  primi- 
tive metazoan  up  to  man,  the  general  principle  is  one  and 
the  same — a  mechanism  for  connecting  sensitive  receptive 
.organs  with  muscles  and  glands.* 
Af    The  Development  of  the  Gross  Stmctnres  of  the  Human 

•Readers  who  wish  simply  a  peneral  impression  of  brain  orprani- 
zation  and  action,  as  related  to  consciousness,  rather  than  a  more 
detailed  IcnowledfTe.  will  do  well  to  omit  from  thb  point  to  the 
paragraph  cm  page  30   dealing  with  the  eei^bmm. 
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System. — If  wg  were  lo  examine  tlie  human  nervous  s^^stom 
at  one  |icriod  of  its  emitryonie  development,  we  eliould  find  it 
a  crude  strnctnre  of  tubular  form,  with  one  eod  enlarged, 
and  glightly  coiislriclcd  at  two  zones,  as  shown  in  ligurcs 
10,  A,  Bj  C,  hi  certain 
regiuus  tho  walls  of  this  L*n- 
largf.'il  jK>rLii>o  tlik-kcn  and 
sprc^fld  out  as  Ihey  grow, 
whereas  in  eeveral  places 
the}'  dwindle  away  to  a  mere 
braue.  In  this  manner 
the  vnriniis  purts  of  tho 
aduU  hrain  are  formed,  re- 
taining lo  the  end  the  old 
tuhiilar  contours.  The  rem- 
nant of  the  cavittes  in  the 
cnihryonic  brain  and  cord 
bet'onie  respect ively  the  ven- 
tricles of  the  devchiped  brain 
and  the  canal  of  the  spinal 
con!.  (Figures  HA  nnd 
B,)  These  cavities  remain 
connected  with  one  another 
and  are  Glletl  Avith  the  cere- 
brogpinal  fluid.  The  sur- 
facei*  of  tlie  brain  and  cord 
aw  cbD^ely  Invested  with  a. 
memhnme,  the  pia  mater, 
carniin^  blood-vesi^ols.  This 
mejnhrane  is  bathed  on  its 
outer  surfaces  by  Huidis.  A 
tou;fh,  thick  membrane,  the 
duni  mater 

ekidl  and  vertebne.     (Fi^rnreH  12  and 
appearance  of  the  nervous  system.) 


FlQ.  7.  Tlip  bruin  and  n  e^rio-i  nf 
Rp;gnnenitnl  j^nnglia  of  an  iiiiricJul 
(  Xprcis  I  :  o,  stipriitpsopliauiMl 
jKHIiglion,  or  l^rniii :  r.  <"nrIt^ll)^' 
fturc;  II,  Hiilxr-^ofiilmp'ei*!  k>iur- 
lion.      lIxH'li  after  Clupar^d*.) 

separates  the  pia  mater  from  the  bones  of  the 

13  show  the  cxtcnial 
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Tbe  porcfoa  of  che  embrrooic  bnin  knovn  as  the  fore- 

bniir.   ziulIIj  develops  inco   the  great   masses  of  the  cere- 
omx.     [See  in  expi.inasion  of  xhls  paragraph  ognies  lOB 


a::^  L. 


UA  and  B,  L5,  13,  and  14.J  The  optic  thaiami, 
vhich  are  l^rge  coUectioof  of 
zrerre  cells  vich  their  fibrous 
coonectioos.  also  belonged 
origr'nallT  to  this  geDeral 
reg^oa  of  the  brain.  The 
priziidTe  xid-^rain  changes 
jss»  in  Eift3E  during  grovth 
tror  -ioes  the  fore^raxn,  and 
';«i:c:«  cc  its  under  or  xea- 
tral  surface  the  cmra  or 
r«ei-:zj;Irs  vf  th*  train,  vhile 
■:c.  izi  -rprr  or  dorsal  siirf*ce 
i:  ":«£e:c«es  the  corpora  quad- 
rjy^^a  Tbe  hind-brain  de- 
put, 
the  cer«jeIlTmu 


Fat  *.    DcmiZ  -new  i€  :*^".-.n'  vir- 
1*^       :f      %J«      vmSTfcl       xr-L 


'Z  "Z*'  — 


./ 


i.v-zT  rcrzoEs  :t  :«- 

e  T=.:r*:cJ':  ritr^  :f  tir  ?eirral  yrttec^ 

:SeT>?- 

rn-LZ.  ▼^■1  ?*«=.  i:  tr^'  rliri."*  *•:   '-•:c»r;-?sfl7  vTcf-^sei  in 

:>'c  I  v-z^j*  r^'at:T-*i-T  stltI**  ^ztziitz^ — ch<e  r::r:iltr  *:2- 
zT^-:c^:  Zxtruz^  syi^zi^z^  "7t_j  -ji  rj^Lr-ef  :t  ,-<rr:iir.  £*x^r« 
ir-i  -if-z^^r-fs  ::  rr:^v^  ':■"  It*  Tills  ine  cTerrbtr^  ::yt.>? 
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Thft'ljvtaval  form  of  the  brain  is  complete  some  time  before 
biHL 

The  number  of  neurones,  the  nerrous  element,  is  also  com- 
plete at  birth,  though  by  far  the  larger  portion  is  not  mature 
or  functionally  active  at  this  time.  But  the  approiimate 
maturity  of  the  brain  in  point  of  size  and  weight  is  not 
reached  until  about  seven 
jre&rs  of  agCj  and  develop- 
ment in  the  interconncx'- 
tiona  of  the  neurones  goes 
on  iDdefinitely,  certainly 
wiih  most  persons  up  to 
forty  years  of  age.  Ri-eeut 
investigation B  indicate  that 
the  weight  of  the  hniiri 
diminishes  after  the  twen- 
tieth year. 

A  Functional  Grouping 
of  ITeurones, — The  neu- 
rones  of  the  eentml  «y8-^„  ^     Br.u,  of  a  n,olU...  (SepU) ; 

tern     may     be     grouped      Cg^   cerehrnl    ganglion:     fipg,    sujt- 

accordin^^  to  certain  of  ^^^^^P^Wfjl  ^"s'i;'":  %.  t'J^*-^' 
their  functions  in  three  utlea*  (Loeb  after  Ctaua,) 
gfeat  divisions ;  ( 1 )  sensory  neurones  which  hrin^  nervous 
impuUes  in  from  the  sense  organs  (Fi^r.  ISA).  {2)  motor 
neurones  which  terminate  in  muscles  and  carry  to  them  im- 
piilfes  from  the  nervous  centres  (Fi^.  15B),  and  (3)  centnl 
neurones  which  in  various  ways  join  together  the  niemhiT^ 
of  the  first  two  groups  (Fi^.  2,  D  to  F).  As  we  remarked 
earlier  in  the  chapter,  the  nervous  system  s€^emi*  to  manifest 
its  essential  value  as  a  device  whereby  appropriate  iiiove- 
menlfi  are  made  in  response  to  sensor}*  stimulations.  Tlie*e 
thrre  preat  neurone  divisions  represent  therefore  the  fundn- 
mental  elements  in  such  a  device,  t.  e..  mechanisms  for  trans- 
mitting stimuli  inward^  for  transniitting  them  outward  a^aiu 
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and  for  combining  the  several  sensory  varieties  of  stimu- 
lation with  the  moj*t  varied  kinds  of  muscular  response. 


B 


Fig.  10.  M,  B,  C.  Diaffram^  illustrjitinff  om!»ryolopical  cban|»es  in  the 
bruin.  At\  antorior  vt'siolo,  or  fore-brain;  M-b,  middle  vcsicJe  or 
mid-brain;  /*r,  posterior  vosielr,  or  liind-brain;  //,  oorcbral  lienii- 
sph«>ri>s;  77i,  thulamiis;  ('6,  ccrobfllum;  Mo,  medulla  oblongata. 
(Jansoit  aftor  lluf^uonin.) 

Tlie  sensory  neurones  leading  from  the  different  sense 
or*ri»n:5.  I.  e.,  in  the  eye,  ear,  nose,  tongue,  skin,  muscles, 
tendons  and  other  doojj-lying  tissues,  put  the  organism  in 
<'ontact  with  tlie  most  diverse  forms  of  motion  in  the  physical 
world,  c.  g.,  light,  sound,  tenii>eraturo,  etc.*  It  is  as  though 
the  (jrganism  were  sup[ilied  with  so  nmny  telephones  sensitive 
to  each  of  these  forms  of  i»hysical  communication.  We  shall 
describe  tlie  st^nse  organs  in  the  chapter  on  sensation.  Among 
the  vast  numbers  of  central  neurones  we  shall  find  tliojse  of 
the  cerebral  cortex  most  significant  for  mental  life.  It  is 
with  these  that  the  fute  of  our  e<mscious  ])roccsses  seems  most 
inliTnately  bound  up.  The  action  of  the  central  neurones 
becomes  finally  effc^ctive  through  the  discharge  of  tlieir  ner- 
vous  energy    into    the    motor    neurones.      Such    discharges 

•Tt  will  of  ooiirxo  W  understood  that  the  immediate  sensori*  stimu- 
lus to  the  nerv*'s  of  tbe  musrlcH,  t<*ndfinA  and  joints  is  ordinarily 
muneulur  movement.  Tlie  subject  is  further  discu-'M'd.  to;ri»tlier  with 
f'ertain  other  inlra-orjrunic  sense  ]>ro<.'est?'es,  in  the  chapter  on  Bcn- 
s:ition. 
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occasion  our  muscular  movements  and  lead  to  the  various 
acts  wbieh  constitute  our  conduct — the  things  we  &ay  and  the 
things  we  do. 

An  Anatomicsl  Grouping  of  Nenrones. — Following  Eb- 
l>inghaus  and  olhprs  we  may  also  classify  the  neurones  of  the 
central  nervous  giystoin  on  an  anatomical  basis  in  three  gen- 
eral groups,  (1)  tl»e  peripheral  neurones,  (3)  the  subcortical 
neunme-s  and  (3)  the  cortical  neurones.  This  classification 
is  based  on  the  location  of  the  cell-bodies  of  the  neurones  and 
it  must  not  be  understood  as  invalidating  the  £ir?t  classi- 


cs 


LV 


S.  G« 


B. 


Fia,  11.  AM.  VU^Ttima  to  illustrate  the  position  of  the  vvntri<^ks 
and  thp  spinal  conal  wilh  the  codnectinp  channeU.  The  figure 
nt  the  left  rppi'f^enti*  the  vpritriclea  as  set^n  from  the  right  side 
pfitjeHi^l  iiijfthiat  tlic  oiitliiio  of  the  hrain.  The  fi^re  at  the 
rijiht  rq>ri"'^t'iits  ditt^ammatically  a  cross  section  through  llie 
ViTilritlf^a  a*  w'tfu  from  in  front  ^rojjiiitud  against  the  o\ii¥T  con- 
lotira  of  the  hrnin.  Ccr.,  th«;  oertbtiim ;  LV,  the  lot^ral  ven- 
trk'k'&:  //f.  the  third  vpnlricle;  Aq.8,^  tht  aqueduct  of  Sylvius 
joining  the  third  nnd  fourth  ventrid<?6;  I\\  the  faurth  ven- 
tiicle;    Cb.,   the  cefebollum;  RCtf,,  the  apinnl  canaL 

ficatlon*  The  two  ^groupings  are  supplementary  to  ono 
another.  The  firej^  method  of  division  gives  us  a  rou^h 
working  impression  of  how  certain  of  the  neurones  differ 
in  the  scrvico  they  render,  without  much  regard  to  their 
relative  positions.     The  present  classification  affords  a  much 
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C*r. 


KiOR.  12  and  13.  Fifrare  12  at  the  left  nhows  the  jzeneral  reUtioim 
of  the  central  neiroun  system  to  the  bones  of  the  skull  and 
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more  detailed  and  accurate  impression  of  their  topographical 

relations  to  each  other.     Apparently  no  single  classification 

vriW    Porve    equally    well    to    bring    out    the    two    kinds    of 

relations.* 

Peripheral   Kenrones. — The   peripheral   neurones   of  this 

dassificatioii    are    substantially    identical    with    the    sensory 

neurones  of  the  preWouB  classification.     Their  cell-bodies  He 

oui:<i(ir  the  central  Sfjsjem,  i.  e..  outside  the  spinal  cord  and 

brain,  ami  are  sonietlnies  situated  near  the  central  structures, 

as  in  the  case  of  tlie  cells  in  the  ganglia  of  tlie  posterior 

TtioU   of  the  spimi!   cord.     Tlies^   cell*   of  the   spinal   cord 

pinglfa  distribute  their  senaory  fibre?  to  the  ekin,  muscles, 

tendone,   etc.     Bometimes,   however,  the   cell-bodies  of  the 

piTipheral   neurones  are  in  the  neighborhood  of  the  sense 

"On  thp  ^n«i9  of  rr^fnt  invosfipations  n  division  of  the  nenroua 
sy-ttnn  ifl  prnpoxi'^l  \ihicb  [>romi*'«^fl  to  lie  vtTj  qsyful.  The  entire 
system,  both  cvntml  rind  sympath^tir,  U  thought  of  a?  composed 
of  four  rohiiiins  in  euch  half  of  the  body,  ei^^ht  altogether.  (1)  A 
nonatirj'  smniitir,  I2t  a  motor  ftomiitic,  (3)  n  eenaory  vjaeeral,  Bind 
(4)  a  motor  viHtornt.  The  first  and  sertmd  group  would  include 
all  wensory  nnd  riMjlnr  procpftSM  jifTwtinj*  the  adjustment  of  the 
or^rnniam  dire<  ily  to  rht  cnvircmmont.  Tbo  third  and  fourth  divis- 
ions would  indude  «M  processes  fonccrnpd  in  the  nutritional  activi- 
ties,   

5pin^.  Fifjure  13,  at  the  rights  displays  the  ^nf^ral  contours 
of  the  crntral  M'slom  as  seen  from  in  front.  Tlie  profit  pnn- 
f;1ionnt«d  rord  of  ihp  sympathetic  system  is  ftho^ii  attached  to 
one  side  nf  tlie  npinn)  Ti<*n'pa;  the  other  side  hiia  been  cut  AWAJ- 
Crr.,  lh*»  cerebtjil  )n»niispUereH ;  O.  th4?  olfactory  eentreg;  P^  the 
pons  Varolii;  if,  the  nioduHa  oMonpata;  r&.,  ihe  cerebellum; 
Sfi.f'..  the  spinal  rord;  f,  the  olfdetory  nerve:  f/,  the  optic 
nerve:  Ilf,  the  oculo-niotor  nerve;  F\\  tbe  troehlear  nerve;  T% 
the  triifemini)9  nrrvt*;  VI.  abduecns  n^rve;  T'J/,  the  facial  nerve; 
Vlt!,  the  auditory  nerve;  IX,  >-loa9o-pharyng¥nl  nervei  X,  the 
vagus  nerve;  V/,  si^ral  aorertson' :  .V/f.  the  hypogloaaal  nerve j 
f,  (be  fir<it  cerviral  spinal  nerve;  ^„  the  first  doma!.  or  thor* 
aeic,  nerve;  L,.  the  first  hinihar  nerves  fi„  the  first  «acra1  nerve; 
X,^  Slum  tpmiinale:  P^,  superior  rervieal  frnnirlion  of  the  sym- 
pnthetie;  CS^,  iniddln  e^^^vien|  pno^Hon  of  the  sympathetic; 
CS",  and  Dff^.  junMjon  of  thr  inferior  oerviral  and  the  first  dor- 
aal,  or  thomeie.  ^fanylinn  nf  the  ^mpathetie;  />>?**,  the  eleventh 
dor*nI.  or  Tb(tra*'ii'  cnnglion,  of  the  siympathelic;  L^,  the  first 
lumhftr  (TanpMon  of  tht?  s»Hine  system;  J&'fi^,  the  fimt  n»^ral 
ganglion  also  of  tbp  sympathetic. 
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Fio.  14.  Cer.,  the  cerebral  hemispheres;  S.B., striate  body  of  the  left 
half  of  the  brain;  T.,  left  half  of  the  thalami;  C.Q.y  corpora 
quadrigennna;  31',  third  ventricle;  AqM.,  aqueduct  of  Sylvius; 
Cb.,  cerebclhim;  (7.,  the  crura,  or  pillars  of  the  brain;  i*.,  the 
pona  Varolii;  41'.,  the  fourth  ventricle;  .1/.,  the  medulla  oblon- 
gata ;  S.Ca.,  the  spinal  canal ;  Sp.C,  the  spinal  cord.  The 
drawing  is  purely  diagrammatic  and  should  be  interpreted  in 
'connection  with  figures  10,  B  and  C,  and  11,  A  and  B. 


organ,  as  in  the  case  of  the  auditory  nerve,  which  arises 
from  a  cell  in  the  internal  ear;  the  optic  nerve,  whicli  has 
its  cell-body  in  the  retina,  etc,  (See  cuts  in  Chapter  V.) 
The  function  of  the  peripheral  neurones  is  evidently  that  of 
trjmsuiitting  impulses  from  the  sense-organs  into  the  nervous 
centres,  and  we  need  discuss  them  no  further  at  this  point. 

Subcortical  Neurones. — The  subcortical  grouj)  involves  all 
the  gross  structures  in  the  central  system  save  tlic  cortices 
of  the  cerebrum  and  the  cerebellum  on  the  one  hand  and  tlie 
peripheral  (sensory)  neurones  onSie "other.  Their  function  is 
in  general  that  of  furnishing  neural  mechanisms  for  the 
inner\'ation  of  muscles  and  for  connecting  with  one  another 
the  various  parts  of  the  central  system  below  the  cortices. 
This  can  be  best  l)rought  out  by  examining  separately  some 
of  the  more  conspicuous  .gross  structures  of  this  group.   After 
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doing  this,  we  ehail  discusis  the  cortical  groups,  and  their 
fnnctians  a^  gouoral  control  eentivs.  It  will  he  approctukxl 
ut  oiii^e  lliiit  ttio  siUw:ortical  neurones  iocluJe  botli  the  motor 
neuronw  and  the  central  neurones  of  the  previous  classifica- 
tifin,  I'U'cpt  of  t'uurse  those  of  thu  cerebral  and  cerebellar 
t'tirticcs. 

The  Spinal  Cord. — We  may  first  consider  the  Bpinal  cord 
((igurc  KJ).  If  we  take  a  cross  seeli^n  of  tliia  organ,  cutting 
Ihrou^h  at  ri^^ht  antrles  to  its 
long  axis,  we  find  a  etruclnrf  ^^ 


FlO.  is.  A,  a  peripheral  >(ti-i'i> 
ijcrvc  ori^ihfttini;  in  tlic  gaii- 
(tIk'H  *if  tlic  pur^toHor  ftbre  bim- 
iHk  of  thff  tsfiinjil  wnL  .V.  ^,, 
irvv  nrrve  riiJinjr  \ji  the  skin; 
/*-  a.  ^^^  periphi'ral  mMul- 
lut«l  nerve  trunk;  jh',  0',.  spiiml 
E:;iii};li<.Mi:  X,  B.,  a!»Cfiidiiig 
bninrh  o£  tde  rtxono ;  D.  B., 
t](')^i>iiiliiig  brniu'li  of  llii*  f^ame. 
bolh  brrtiicW-i  l>«^ing  insiide  the 
Hftiniil  coi'il  pro|H'r;  C  t\»  cnl- 
Intrmls  fimn  the  axone.  B^ 
motor  lu'iirone  of  the  vetitrnl 
horn  of  tliL>  spinal  cord  jhtkI- 
iii»r  »  fi!iif  t\**\\i\  to  a  Tnvi^eh*, 
/J-,  drnrfri^  proccisis;  -Ij-*  ax- 
nnt^  winch  (jikoB  on  [Ia  niwlul- 
\ary  slirnth  a»  it  pusstja  out 
fmui  llip  eeT(trul  tiervoua  atrue- 
turt>  nf  the  ford ;  C,  a  eol' 
latiTuI :  /',  if.  .v.,  tho  tiutin 
Iwiiy  of  llie  peripheral  motor 
iUiTi't";  A/.,  the  iriiwcle  plate 
indin^  (if  tlvi'  tivtvo  on  Ih^ 
Jtiup*r!f  lihrps.  Arrows  intiirntP' 
in  IwiTli  A  mill  B  the-  din-rdon 
in  wlih'h  itnjiuK'*  pa**.  (Mmli 
flpti  from  Toldt.) 


8ueh  an  is  .«how-n  in  figures  IG  and  17,  Tn  the  central  por- 
tion, pTnu|vpd  fllnint  the  spinal  canal  in  the  jj^eneral  !*liape  nf 
lire  Irttrr  ]|,  is  an  area  which  appears  a  pink  g^rey  in  the 
fresh  etalo  and  which  contains  the  cell-bodies  of  the  neurones. 


ns.M, 
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Fia.  IG.  Portion  of  cervical  rcf^ion  of  spinal  cord.  A,  cord  seen 
from  anterior  or  ventral  surface.  B^  cord  seen  from  the  lateral 
surface.  1^  ventral  median  fissure;  2,  dorsal  sulcus;  5,  ventral 
fibres  leaving  the  cord;  ff,  dorsal  fibres  entering  the  cord:  7, 
spinal  nerve  after  the  union  of  the  dorsal  and  ventral  bundles 
of  fibres;  7*,  fibres  to  and  from  the  gympathelic  system.  (After 
Barker  and  Rauber.) 

Outside  of  this  is  a  thick  layer  of  wliitc  nerve  fibres.  Close 
examination  of  the  grey  matter  reveals  fibres  running  out 
laterally  to  penetrate  the  white  masses.  A  large  number  of 
the  fibres  from  the  cell-bodies  in  the  ventral  or  anterior 
region  of  the  grey  mass  pass  out  from  the  spinal  cord  in 
Ijundlea,  finding  exit  between  the  several  spinal  vortel>ne 
(figure  12).  Thence  they  may  be  traced  principally  to  the 
voluntary  muscles  of  the  limbs  and  trunk.  These  are  the  mo- 
tor neurones  of  the  functional  classification.  The  fibres  enter- 
ing the  dorsal  or  posterior  region  of  the  grey  matter  arise 
in  the  cells  of  the  spinal  ganglia  and  pass  in  similar  bundles 
to  the  posterior  side  of  the  cord;  while  corresponding  fibres 
on  the  distal  side  of  the  ganglia,  after  uniting  with   the 
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Flo,  \7,  DingranmiflUe  cros3B«etion  of  the  spinal  cord.  W  W, 
wbUe  filjroua  matter;  0  tf,  grey  cellular  malLer;  A^  afferent 
Sanson'  filires  passing  through  S.C,  the  spinal  ganglion,  into 
the  [wj^terlor  Lorn  of  the  grvy  matter;  JS?,  efferent  motor 
flbros,  most  of  uhich  lead  to  muscles  like  If,  many  of  which 
ronnect  ivilh  the  sympathetic  gangMi^  like  By.;  d  central  cell 
probably  traversed  ns  n  rule  hy  impulaea  paaatng  from  .4  to  E. 
D.  P.,  ilorsftl.  &r  poRterior*  aurface  of  the  cord;  V.A.^  vetitrul^  or 
imterior>  surface. 

bundles  from  the  motor  region,  are  distributed  chiefly  to  the 
sense  organs  of  the  skin,  joints,  muscles,  tendons,  etc.  It 
raay  l>e  remarkptl  at  this  point  that  the  voluntary  muetlea, 
Buch  as  control  the  movements  of  the  hand,  are  commonly 
Btriped  muscles,  whereas  the  involuntary  muscles,  c.  g.,  those 
of  the  alimentary  and  circulatory  systetae,  are  generally 
nnatriped-  The  nnstriped  muscles  are  mainly  connected  with 
the  autonomic  nervous  system,  of  which  we  shall  apeak  briefly 
s  little  later.  The  stnped  muscles  contract  and  relax  more 
rapi^llv  than  the  unstripecL 

Funotiotts  of  the  Spinal  Cord, — The  arrangement  of  the 
elemeuta  in  the  spinal  cord  suggests  at  once  two  of  its  prin- 
cipal functions,  and  is  so  typical  of  the  facta  generally  char- 
ftcterii^ing  nervous  structure  and  function  that  it  seeuis 
Judicious  to  comment  upon  it  briefly.  It  will  be  observed  in 
the  first  place  that  in  the  cord  sensory  and  motor  neurones, 
connected  through  their  fibres  with  the  sense  organs  and 
the  muscles  respectively,  are  in  very  close  proximity  to  one 
another.  It  should  be  relatively  easy,  therefore,  for  an  in- 
ing  sensory  impulse  to  find  its  way  out  over  motor  nerves 
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18,     Schematic  representation  of  sensory  and  motor  pathways 
in  the  cord.     (After  Toldt.) 


and  so  to  produce  reflex  movoments,  that  is,  movements  made 
in  immediate  response  to  sensory  stimulations,  without  pass- 
in*?  to  the  brain  and  involnng  the  guidin^^  action  of  the 
cerebral  cortex.  This  is  precisely  what  happens,  and  it  is  as  a 
reflex  mechanism  that  the  spinal  cord  exercises  the  first  of 
its  important  functions.  As  instances  of  such  reflexes  we 
may  mention  the  twitching  of  the  toes  and  the  jerking  of 
the  foot  when  the  sole  is  tickled.  The  mimlxT  of  these 
reflexes  is  large.  Furthermore,  we  should  find  uj)on  examina- 
tion that  the  white  fibrous  tracts  along  the  external  surfaces 
of  the  cord  connect  it  with  both  the  higlier  and  the  lower 
parts  of  the  system.  (Figure  18.)  It  should  thus  be  easy 
for  impulses  to  pass  upward  and  downward,  between  the 
brain  on  the  one  hand  and  the  sense  organs  and  muscles  on 
the  other.  Such  ready  transmission  actually  occurs,  and  it 
is  in  this  fact  tliat  we  find  the  second  great  function  of  this 
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organ.  The  spinal  cord  is  accordinglj  typical  of  tlie  central 
structures  in  general,  in  that  it  iirovides  (1)  means  for  the 
immeiiiate  connection  of  sense  organs  and  muscles  and  (3) 
devices  for  eonnecting  various  parts  of  ita  own  and  other 
ncrt^ous  structures  with  one  another. 

Functiona  of  Other  Subcortical  Groups  of  Neurones* — 
If  WL'  were  to  esaiuiDP  the  other  subcortical  inassLis  lying 
between  the  cerebral  hemispheres  and  the  spinal  cord,  we 
should  find  that,  in  general,  they  consist  of  ag^egations  of 
neurones  tuuoh  like  those  in  the  cord,  but  on  the  whole  loss 
simply  and  regularly  disposed.  Thus,  the  medulla,  the  cor- 
pora i]uadngeiuiiia^  and  the  thalami  all  display  cell  or  neu- 
rone groups  with  sensory  and  motor  connections.  When  we 
come  to  Bpcak  of  iheir  Bpecifie  functionSj  we  are  obliged 
|o  indulge  largely  in  speculation,  because  the  facts  are  evi- 
dently eitremelv  complex,  and  our  knowledge  of  the  details 
involved  is  iioioriouFly  incomplete.  Moreover,  the  specialised 
functions  which  are  sometimes  attributed  to  them  in  the  case 
of  the  lower  animals  are  probably  in  tlie  human  being  largely 
usurped  by  the  cercbrai  cortex.  In  any  cvcnL  we  mu^t  always 
remember  that  tlie  ncrvoufl  system  la  an  orgflnio  unit,  and  no 
part  of  it  evr*r  acts  wholly  independently  of  the  other  parls» 
nor  is  any  iufliience  fxeretsed  upon  one  part  cutirely  without 
significance  for  the  alher  parts.  Any  mention  of  specific 
funefions  of  different  regions  must  always  l>e  made  with  this 
reservation  in  mind.  Thus,  the  spinal  cord  undoubtedly 
contains  the  neurones  whose  innervation  h  imraediately  re- 
Bpon^ilile  for  movements  of  the  hand.  But  the  stimulus  to 
this  innervation  itself  may  originate  almost  any^'herc 
Ihroughout  the  rest  of  the  nervous  system,  so  that  any  por- 
tion of  this  system  may  in  a  particular  case  contribute  to  the 
production  of  the  special  motor  consequences.  To  say  that 
ft  region  of  the  nenons  system  presides  over  any  special  func- 
tinti  is,  thcrefnn?,  srmply  to  «ny  that  it  is  the  portion  most 
immediately  and  must  tuvariably  responsible  for  it. 
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Speaking  within  such  limitations,  we  may  say  that  there 
are  two  functions  of  centres  lying  in  the  medullic  region, 
about  which  considerable  unanimity  of  opinion  exists.  The 
automatic  respiratory  movements,  and  certain  activities  of 
the  vaso-motor  nerves  (especially  of  the  constrictors)  which 
govern  the  calibre  of  the  arteries,  are  controlled  by  neurones 
located  in  this  neighborhood.  These  neurones  discharge  their 
impulses,  however,  in  part  through  neurones  in  the  spinal 
cord.  Needless  to  say,  all  these  regions  are  like  the  spinal 
cord  in  containing  pathways  for  neural  excitation  to  pass 
upward  and  downward,  with  the  sense  organs  and  the  muscles 
as  terminal  points,  between  which  the  higher  and  the  lower 
centres  serve  as  intermediary  connectors.  ' 

Although  the  olfactory  nerve  is  given  of!  from  the  forward 
ventral  region  of  the  cerebrum,  the  remaining  cerebral  nerves 
issue  from  certain  of  the  subcortical  centres,  e.  g,,  the  me- 
dulla, pons,  thalami,  etc.  The  cell-bodies  from  which  these 
nerves  originate  are  variously  distributed  in  locations  some- 
times at  a  considerable  distance  from  the  point  where  the 
nerve  trunk  penetrates  the  surface  of  the  brain.  This  state- 
ment applies  to  the  nerves  of  special  sense  like  the  auditory, 
the  optic  and  the  gustatory,  together  with  such  motor  nerves 
as  those  controlling  the  eyes,  the  tongue,  the  lips,  etc.  Figure 
13  shows  the  topographical  relations. 

Segmental  Character  of  the  Central  Nervous  System. — 
It  is  commonly  maintained  that  the  structural  pattern  from 
which  the  human  nervous  system  has  been  developed  is  of 
a  segmental  character,  each  part  of  it  receiving  sensory 
and  motor  nerves  from  relatively  distinct  re^jions,  or  seg- 
ments, over  which  they  exercise  a  definite  and  sometimes 
exclusive  control.  Thus  sensory  nerves  from  the  foot  enter 
the  same  region  of  the  spinal  cord  from  which  issue  the 
motor  nerves  controlling  the  movements  of  the  foot.  Another 
region  sustains  similar  relations  to  the  trunk,  another  to  the 
arms  and  so  on.    In  the  human  being  the  motor  nerves  can, 
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unit 


indeed,  be  classified  without  serious  atuljigiuty  in  this  seg- 

letitai  way  in  acconlfince  wiUi  the  special  mQscles  which  they 

lervattj  e.  if.^  those  of  the  head,  the  upper  triink,  the  lower 

•iiakj  etc.     But  the   complex   central    iuter<'onDec;tions   nf 

the  sensory  neurones  in  man — if  we  have  in  mind  the  way 

in  which  they  operate  and  not  simply  their  anatomical  rela- 

tion^- — make    any    such    eegmontal    divisions   of    them   very 

^Bbazardous,  so  that  tlie  appliealiou  of  the  segmental  idea  to  the 

^Katerpretation  of  our  human  nervous  action  is  somewhat  un- 

^■serCain. 

^m    The   Cortical    Neurones, — The    Cerebellum. — So   little    is 

^^^nlidently  known  about  the  operations  of  tlie  eortex  of  the 

cerebellum,   that   it  will  not   be  prolitahle  to  discuss  it  at 

tQgth.  Suffice  it  to  say  that  l>y  means  of  neurones  which 
id  into  itj  as  well  as  neurones  which  lead  out,  the  cerebellum 
II  a  very  rich  connection  with  the  cerehn^m,  the  lower 
brain  centres,  and  the  spinal  cord.  The  sensory  connections 
with  tlie  latter  organ  are  especially  marked.  It  seems  to  be 
generally  agreed  that  its  functions  are  most  intimately  re- 
lated to  the  reception  and  coordination  of  the  sensory  stimu- 
lations which  originate  within  the  body  itself,  e.  g.,  in  the 
musclesj  the  viscera,  the  semicircular  canals  of  the  ear,  etc. 
It  is  thus  conspicuously  involved  in  such  actions  as  those  by 
'hich  we  preserve  our  equilibrium  and  in  general  succeed 
earning  forward  well  coordinated  and  balanced  move- 
lents,  like  walking,  sitting  and  standinj?.  Biit  just  how  it 
lays  its  part  is  not  known.  Certain  authorities  retjard  the 
^idence  as  warranting  the  assertion  that  the  cerebellum  is 
le  chi^f  loraliitf  for  the  reception  of  stimuli  fTom  the  l>ody 
ilf,  in  contra.*t  with  the  cerebrum  which,  they  urge,  re- 
hire* primarily  stimuli  from  outside,  and  especially  stimuli 
^ling  at  a  distance  from  the  body,  gueh  us  light  and  sound* 
The  Cerebrum. — For  the  psychologist  the  cerebral  homi- 
iheres  are  the  most  interestini;  and  most  important  portions 
Uie  nervouii  system.     Frum  tlic  various  hues  of  evidence 
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mentioned  earlier  in  the  chapter,  we  know  that  consciousness 
is  connected  with  this  part  of  the  brain  in  an  exceedingly 
intimate  way,  and  we  shall  consequently  devote  some  little 

FlQS.  10  and  20.  Figure  10  shows  the  lateral  surfaces  of  the 
right  hemisphere  of  the  cerebrum.  Figure  20  shows  the  inner 
mesial  surface  of  the  left  hemisphere.  The  section  is  made 
through  the  corpus  callosum  and  the  right  hemisphere  has  been 
removed.  The  surfaces  covered  with  colored  dots  are  the  so* 
called  motor  regions  from  which  originate  neurones  in  control 
of  voluntary  muscles.  It  is  now  generally  held  that  this  set 
of  motor  neurones  is  confined  to  the  region  in  front  of  the 
lisr^ure  of  Rolando,  instead  of  being  distributed  on  both  sides 
of  it*  as  was  until  recently  regarded  as  the  fact.  Certain 
authorities  are  still  disposed  to  maintain  the  older  view.  The 
sensory  areas,  which  represent  Uie  receiving  stations  for  sen- 
sory impulses  from  the  periphery,  are  indicated  by  black 
dots.  The  regions  most  heavily  dotted,  in  the  case  of  both 
sensory  and  motor  regions,  are  those  most  indiHjM'nsable  for  the 
given  function.  The  areas  less  heavily  dotted  arc  those  which 
arc  either  less  uniformly  employed  in  the  exercise  of  the 
function,  or  whose  derangement  affects  the  secondary  or  more 
complex  use  of  the  function.  For  example,  visual  images  lind 
ideas  may  be  disturbed  by  injuries  which  do  not  seriously 
impair  crude  sensations  of  sight.  The  areas  free  from  dots 
are  the  association  regions,  which  Flechsig  has  divided  into  a 
numl>er  of  subordinate  districts,  but  which  we  indicate  without 
attempt   to  divide   finely. 

R,  the  fissure  of  Rolando;  if,  motor  regions;  B,  sensory  regions 
for  iKxlily  sense  impressions,  e.  g.,  touch,  ti^niperature,  kimesthetie. 
This  region  is  often  called  the  somajsthetic  area.  This  region 
is  now  generally  confintHl  to  the  area  posterior  to  the  Rolandic 
fNsure.  but  it  is  still  held  by  certain  authorities,  as  was 
fnrmerly  the  ("ommon  view,  that  the  region  extends  in  front 
of  Uolundo  ns  well  as  lH>hind  it.  T',  visual  centre;  //,  auditory 
ecntre;  i),  the  olfactory  centre,  wliich  extends  in  a  great 
loop  up  over  the  corpus  callosum.  Tlic  extent  of  the  area  is 
at  pre-ient  quite  uncertain  and  the  drawing  simply  suggests 
the  faets  at  present  generally  recogniJM'd.  The  confinement  of 
motor  iind  ImmUIv  areas  to  the  region  alM)ve  the  limbic  lobe  over 
file  corpus  callosum  is  also  tentative,  although  asserted  by 
**oiii|M'tent  inve-^ti^riitors.  O.li.,  the  olfactory  bulb;  0.7'..  the 
olf.ictory  tract;  O.T.A.,  oeeipito-tenii>oraI  association  area;  A./*., 
parietal  associntion  area,  continuous  with  the  occipito-teniporal 
asMH'iation  area  ju-^t  mentioniMl;  .4./'..  frontal  association  area; 
/..  the  i^hind  of  Rcil,  anc»tlier  association  area,  to  show  which 
the  cortical  surfaces  just  ttlx)ve  the  fissure  of  Sylvius  have 
been  lifted  up;  C.(\,  corpus  callosum. 
(Modified  after  Flechsig.) 
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space  to  its  considleratioo.  How  far  the  lower  brain  cejitros 
in  human  beings 
may  have  Uiroctly 
to  do  with  men- 
tal prwesses  it  is 
very  ditTlcuIt  to 
Bay. 

The  Biarface  of 
the  hcrnisphorc&, 
called  tlii'  t-wTteXj 
and  shown  in  fig- 
ures 1?,  KJ  and  IS* 
to  21,  is  made  up  of 
layers  of  ecll-Viodioii. 
with  thrir  delicate 
p^oee^5ses.  Haiighly 
speaking  the  adult 
Ininian  corlox  aver- 
age? about  three 
millinietreHin  tliiek- 
nese.  The  extra- 
ordinary richness  ftf 
the  dendritic  devel- 
opment in  the  cor- 
tirnl  neHrnnes  fur- 
niehes  one  of  the 
most  ntnrkrd  peeu- 

linrities  of  tlie  hiimnn  cerehnim,  as  eontmsled  with  Uiose 
of  nnhiialii.  This  inlrieate  dendritic  structure  appar- 
ently represents  the  hmlily  co^interpart  of  those  elahomte 
interrelntinns  among  idrntional  prooejisii's,  which  charae- 
tcriiw'  in  general  thv  hi^'hor  forms  nf  iritellig'*nce.     (Fijfure 

Cortical   Sensory   Centres. — Certain   of  the  enrfirnl   nreni* 
are  known  to  be  in  functional  eonnection  with  sense  organs 


Pin.  2t.  Dittgruiij  billowing  cerfhiiil  li^tni* 
flphfres  as  fiopti  from  ralKive.  Ll\  lorii^i' 
ttuliiicil  nHsurp  At'parutin;.'  tin*  Iti^ini* 
sphere*;^  fHi,  IlH«*ure  of  Rolitn(Ja.  V\\ 
vminl  re(jiOTi»  of  tlie  oocipit^l  |ol>p?i ;  AT, 
partctui  flc^sfK'iiitioii  centres;  AF,  frontnll 
aftsociiition  tonlref*:  MM,  motor  fsjntres; 
BB^  r^ntrw''  for  dodily  s^'oaes  of  touch, 
UniperntiitCj   He. 
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from  which  the)'  receive  stimuli.  Thua^  the  region  marked 
S  16  in  connection  with  Uie  ear,  and  receives  auditory  im- 
pressions.   {Com|>arc  figures  ID  and  SI,)    The  region  marked 

V  is  similarly  connected 
Tvith  the  retina,  and  re- 
ceives visual  impressions. 
It  is  reasonably  certain 
that  the  areas  marked  0 
(figiirea  13  and  20)  re- 
ceive olfactory  stimuli, 
while  the  region  markrd 
B  ia  prohahly  that  imme- 
diately enncprned  with  the 
reception  of  tactual,  ther- 
mal, Idnffisthetic  and  or- 
gflnic  stimuli.  The 
centres  for  taste  ore  not 
tleixrly     fletermined.       It 

Fia.  22.  niaprammatic  iwc- 
tion  of  till'  ci-Tohrftl  fortex 
taken  nt  ri^jlit  anplcs  lo  the 
Mirfnce.  The  right  side  of 
the  drawinp  illustrat^f^  the 
fJhre  syfltcTM  a!on*',  i\\c  left 
side  illufttrfltfs  primarily 
tlip  rolliilur  la,yi*rs.  The 
fttruoture  is  mi  oonipli^jc 
Umt  it  IH  ililTiriilt  to  dis- 
play biitli  ^gU  of  isx.^i<?i  in  n 
single  sketch.  1^  molepuhir 
Inypf  TH?st  the  surfiire  of 
the  britin ;  2  nnd  3.  Inyera 
Af  pymniiilnl  crlls;  4.  layer 
nf  polymorphoua  p  p  I  f  a . 
H.  F.,  fibre*  of  a  H^nsory 
neurone  ^titerinp  to  ter- 
minntp  in  the  outfr  molec- 
ular Ifljer.     (Moflifipd  from 

MOTAt.) 

seems  pr«-»hjihle,  however,  that  they  are  in  the  nei^lihorhood 
of  the  olfactory  terminnls.     There  is  reason  to  helieve  that 
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p.a.c. 


G  A 


LOS 


L  o.£> 


Flo,  23.  S<»l»emeof  themechaiiisiiij  of  vision,  f  James  after  Seguin.)i 
Til**  (*uneu»  (^omvolution  \Vh)  of  the  right  occipital  lobe  is  stip- 
pOAe<l  t«i  Ih'  injured,  nnr]  ntl  ihr  pnrtH  w1ii{?1i  ItMid  to  it  ari? 
darkly  ^liAdn]  (o  aliow  lluit  they  fnil  to  extort  their  function. 
F,0,  HFO  the  jritru-hetni^plterio  opti<*al  fibres.  PXKC.  h  Oie 
rrfjirtji  of  ihe  K>vv*'r  njtti*-  **riitroR  (cor|K>ni  ;^iiieulata  and  qtlad 
rifFvmtnnli.  T.ft.li,  U  (Ue  riyht  nptu"  tnirt ;  T,  the  chiimma; 
FJ^J>.  are  tlir  fibres  jjoiri^  to  thi*  Intornl  or  trniporal  half  T.  of 
the  Hiflit  T«*tirin,  nml  F/'.S.  iirc  tlm^o  pnin^  to  the  rontral  or 
niunl  hjilf  of  tin-  l«<ft  rHnia.  O./l,  £<*  thi«  riwht,  and  O..^.  the 
Irft,  ryebftll.  The  rijElitwurU  half  of  cnch  is  thorelnre  blind;  in 
oth«*r  wordn.  the  ri^ht  naaal  fifld.  H  \\F.,  nnd  the  U'ft  leraprtra! 
flHd.  h.T.P.,  hftvp  WoTn(»  invinftde  tn  |he  fiuhject  with  the  leflion 
ftt  Ci». 
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Fio.  24.  SrhemAtic  transvorse  fieclmn  nf  the  Immnn  brnin  througli 
tlif  Iloljiiulif  rt*jfion  to  slmw  the  frussinp;  t)f  rnolor  fibres  hi  thp 
TH'i^lilK-JurljcMHl  of  tlu'  nuKliilIiu  S,^  liii^Hitri'  nf  SylvitiiH ;  t\C*n  i'or|*ui3 
niiln^Ufij;  A\  '',,  nm-lc*il>i  raiMlnttis,  '""tl  SJ*,,  nuclfiis  IpiiIi^jii- 
UriH  «jf  tin-  lorpuft  Htrinttitii;  <LT.,  thnlnjntiM:  P.,  oriia;  Y*.,  ll»e 
]ion«i :  it,  tnetUiUsi  obfun^^nLi ;  I'//.,  tla-  fnrUI  mTVffl  paasinj^  out 
Ironi  thfir  rubious  in  tlu'  rciiion  nf  the  pfm^.  Tlip  tthrp-*.  pn«»ing 
bi'twuvii  OS.  «nd  NJj.  coiistilulv  tUe  ao-cnlled  InUrrDal  capvulc. 

ordinnrJly  tlio  periplioral  s^oiijirtn*  nmironoH  nro  in  ronHcoUon 
mainly  with  llie  ^idt*  of  tlu*  curti'X  ripimtrik*  lo  Ihnt  frniii  whioli 
they  originate.  For  example*  the  touch  nerves  of  the  left 
Imnd  find  ihvlr  corliciil  It^rMiiTuitiorist  In  the  rh^hi  Hide  of  the 
hemUplnTf*.  Tilt*  nfitir  n<Tvo,  however,  nfTords»  a  curiaus 
modification  of  ihU  plan.  The  neurone*  from  the  right  side 
of  piU'Ii  rf^h'nn  iiri'  ennnct'trd  wilh  thr  rijjlit  side  of  llir*  brain, 
those  from  the  li*ft  side,  with  (lie  !c*ft  herni^sphpre.  (See  fi<n\T& 
S3.)     In  this  pnrlicular,  tt»  in  some  otherf,  the  optic  t**act  is 


THE  PSYCHOPHYSICAL  ORGANISM  45 

peculiar.  Tlio  retina  it&eU  difTere  from  all  the  other  sense 
or^iirw  in  l>eing  «  part  of  llie  brain,  which  has  in  the  coTirsc 
of  iluvclopiiient  hfH-n  distocatcil  from  its  originfll  position. 

Cortical  Motor  Centr®. — Another  great  group  of  those 
cortical  c-olls  in  the  region  marked  M,  generally  known  as  the 
rc^ou  of  Ro]an<]o,  from  its  proxiitiily  to  the  fia^nry  of  that 
name,  is  wt^M  recognised  as  being^  in  connection  with  voluntary 
niusf'h'g,  which  are  controlled  from  this  centre  The  volun- 
tary muscles  of  each  half  of  the  body  appear  as  a.  rule  10  be 
controlled  mainly  by  celk  situated  in  the  opposite  side  uf  the 
bruin.     (See  figure  24.) 

In  addition  to  the  Rolandic  zone  there  are  small  motor 
areas  in  other  regions  of  the  cortex,  notiiMy  one  for  eye  move- 
niriit^  in  the  occipital  region,  and  no  doubt  one  in  tlie  audi- 
tory region  for  the  control  of  the  ear  movenu'nta  wliich  in 
man  have  1^0  far  Inst  ust*fulness  Rfi  to  have  pashcd  almost 
wholly  out  of  voluntary  guidance.  In  general  each  area  of 
termination  for  sensory  neurones  h  m  close  proximity  to  a 
region  whence  issue  motor  neurones  controlling  the  muscles 
that  move  the  part  in  which  the  corresponding  sense  organ 
is  found.  This  arrangement  ha>  heon  described  in  the  pplnol 
cord-  The  Rolandic  region  enjoys  its  peculiar  pre^ligo 
larjrcly  herau}*e  it  governs  almost  all  the  important  movements 
of  the  body.  wIhcIj  are  executed  hy  mufschfs  eontrtiUing  regions 
for  which  the  skin  furnishea  the  sense  organs.  The?e  senates 
an*  rrpr<*penlf"d  in  the  region  adjoining  the  posterior  edgt'  of 
tht*  Kitliindie  fissure.  The  arni.e^  hands.  \m]\\  legs  and  face 
all  come  nnder  this  caption  and  the  Rolandic  zone  h  accord- 
ingly that  from  which  their  movements  are  controlled.  This 
re])re{iontntion  of  the  ?kin  gcnses  at  the  Roliindif^  surfnces 
may  neconrit  also  for  the  represeutatiijn  there  of  motor  control 
over  area?  already  represented  elpcwhere.  For  example:  tlie 
eye  in  not  only  a  retina  but  also  nn  organ  with  trtctnal  senses 
and  itp  mrlicnl  mnlor  control  is  apparently  divided  between 
tlic  occipital  region  where  the  retina  is  represented  and  the 
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Kokndic  region  where  the  tactual  sensory  tracts  £nd  their 
cortic-al  terniiiii. 

Cortical  Association  Centres. — In  \kvr  of  such  facts  as 
we  have  just  Keeji  relxoareing,  the  cerebral  cortex  has  heen 
dGSfrihe<l  ns  a  |irojectiou  system,  representing^  every  scDsUive 
point  and  every  voluntary  muscle  in  the  body*  There  are, 
however*  other  large  areas  in  the  cortex  which  are  not  in 
iiniuef]iate  control  of  inuscleSj  nor  do  they  represent  the 
emergence  point  for  neurones  in  connection  with  the  sense 
organs,*  These  centres  marked  .4  are  called  by  Flechsig, 
who  lias  studied  them  most  carefulk,  association  centres. 
The  location  of  one  of  tlicse  centres,  knawn  as  the  island  of 
Rril,  lying  henenth  the  fissure  of  yyiviuH^  although  not  shown 
well  by  our  cuts,  ig   indicated  in   figure  19.     Their  busi- 


Fto.   25.  FiUrrf^    H'-r^.o^'tJiTiri;;    uu-    rnrticnl    ^^nlres  with    one  atiotlier. 
(S<?hvtiiat)c.  Jam?6  nfter  Stnrr.) 

ness    j;eems    to    he    that    of    uniting    the    several    sensory 
reflrtons,  aucIi  as  /T  and  F,  with  one  another  and  with  the 

•CiTliiifi   rtiitlinritu'ft   qucslion    tliis    asscrUon,   cRpMifill;?   tho  Iflt* 
ivT  |*urti<(ii  of  it. 
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motor  region.  (Compare  figures  19  to  21  and  25.)  It  appears 
to  bo  true  in  a  geueral  w«y  tliat  LUc?e  assoiifitioa  ceDtres  are 
relatively  larger  and  more 
bigblr  developed  in  those 
OBinials  possessing  most 
intelligeDce.  There  is  an- 
other extremely  important 
connecting  meehaniani, 
made  up  of  cortical  neu- 
rones the  fihres  of  which 
form  the  corpug  callosum 
(figures  24  and  25 ) ,  by 
means  of  which  tlie  two 
sides  of  the  hemispheres 
are  brought  into  conneetion 
with  one  another.  The 
hemispheres  are  also  united 
by  other  less  important 
bands  of  fibres^  of  which  we 

all     not     Fpeak.       These 

rinns  devices  malco  it  po*- 
Bible  for  a  cortical  nervous 
impiilee  originating  in  the 
stimulation  of  some  sense 
organ,  like  the  ear,  to  pasi 
into  other  cortical  regifms. 
like  that  belonging  to  vision, 

and  thenee  out  through  the  Rolandic  yone  to  some  muscle. 
producing,  perhaps^  a  voluntary  movement,  Tliis  is  prol*ably 
what  would  occur,  for  esample,  were  we  to  hear  the  word:? 
"Draw  a  horse/*  then  to  think  how  a  horse  looks,  and  then 
finally  to  make  the  appropriate  movements  of  our  hands. 
Both  hemispheres  would  be  involved  in  such  activities.  Thes<j 
relations  and  others  similar  to  them  are  suggested  by  figure 
?G,  which  is,  however,  merely  diagmmmatic. 


Fia,  20.  A  U  thp  nurtifory  cen- 
tre, r  tlie  viiunl,  W  tho  vvrit- 
in^r.  and  E  that  for  speeoh. 
(After  James.) 
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The  Cereljral  Cortex  and  Mental  Processes;  A.  Memory 
and  Sensation, — \V!i*>n  we  contrast  tbe  cerobral  cortex  witli 
the  other  parts  of  the  Bcrvoua  syBtem,  with  reference  to  its 
signiUcance  for  consciousness,  we  find  that  it  Ib  in  the  memory 
procei^sea  that  the  most  consplcuoua  differences  first  come 
to  light  If  one  suffers  the  destruction  of  the  retinaa  by  acci- 
dent or  diaeaat*,  or  if  the  pathways  be  interrupted  anywhere 
between  the  retinae  and  the  cortex,  one  becomes  blind,  but 
that  may  be  all.  AVhcn,  however,  as  occasionally  happens, 
one  loses  the  use  of  the  occipital  regions,  one  may  not  only 
become  blind,  luit  one's  visual  mnnortf  also  is  lost.  It  is  tn 
possible  to  remember  how  familiar  objects  look.  In  slight" 
injuries  to  the  occipital  region,  as  well  as  in  minor  injuries 
to  the  parietal  association  areas,  objects  may  be  seen  without 
being  rt'cognised.  SoK^alled  word-blindness,  or  vieual  aphasia, 
is  caused  in  this  way,  the  patient  being  unable  to  recognise 
or  understand  written  words.  If  the  injury  is  confined  to 
one  side  of  the  brain  the  common  result  h  hemianopsia  in 
more  or  less  serious  form,  J.  c.  blindness  to  one-half  of  the 
field  of  view,  owing  to  the  destruction  of  the  cortical  centres 
receiving  the  fibres  from  the  corresponding  halves  of  each 
retina.  It  is  said  that  the  hemianopsia  does  not  ordinarily 
affect  the  fovea,  L  e.f  the  central  point  of  clearest  vision  in 
each  retina.  Similarly,  when  the  auditory  region  is  injure<l, 
one  loses  the  nicniory  of  auditor}*  experiences.  If  in  this  case, 
as  frequently  happens,  the  disorder  be  confined  to  one  side 
of  the  brain,  and  tfiis  be  the  side  most  highly  developed  (the 
left  side  in  right-handed  people),  one  cannot  nnder^itand 
what  is  heard.  This  disease  is  known  as  auditory  aphasia. 
The  patient  is  not  deaf,  for  the  less  developed  and  uninjured 
half  of  the  cortex  may  serve  for  the  production  of  vague 
auditory  consciousness,  but  the  associations  which  words  and 
familiar  sounds  ordinarily  evoke  are  whojiv  gone,  becaugc 
these  were  possessions  of  tlic  now  dtsea^si^d  side.  The  mental 
condition  is  not  unlike  that  of  a  person  hearing  an  unknown 
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foreign  language.  Re  is  not  deaf  to  the  words,  but  they 
tiivan  nothing  lt>  hiui,  for  they  have  do  assooiationg.  Certain 
casob  have  been  rejHirted  which  sug^-^est  that  musical  memur^' 
may  bo  so  specialised  in  the  auditory  aensoiy-motor  com* 
p!ex  upon  which  it  dependts^  as  to  l>e  obliterated  by  cortical 
letiiood  which  leave  Lht  gcncrul  auditor}*  capacity  largely 
unairectcd. 

B.  Motor  Control. — A  condition  closely  eoinparable  to 
s«'tisor}-  aphasia  is  that  of  motor  aphasia,  a  disease  in  which 
one  cannot  articulate  coherently.  One  is  not  nucesaarily 
dumb,  and  there  may  be  no  true  paralysis  of  the  arficulatory 
muscles.  But  one  simply  cannot  make  the  enunciatory  move- 
nients  in  iheir  correct  order.  This  disorder  is  often  found 
connected  in  rig^ht-handed  jwrsons  with  diseases  of  the  left 
Fide  of  the  motor  region  of  the  cerebral  cortex:,  which  is  in 
coutrol  of  these  muBcles.  (Compare  figure  24,)  But  it  may 
be  brought  about — and  often  is — as  a  isecondary  coni^equencc 
of  auditory  aphakia.  If,  when  we  speak,  we  are  in  the  habit 
of  having  in  our  minds  just  prioi  to  cnuncialion  tlie  auditory 
image  or  thought  of  how  the  word^  are  gomg  to  souodj  any 
difliculty  wliich  prevents  our  securing  these  auditory  images 
will  ctfcctuidly  chct»k  our  utterance.  Xow  auditory  aphasia 
InTcives  precisely  this  difficulty  in  commanding  auditory 
imai^es.  As  most  of  us  do  actually  employ  auditors'  thoughts 
to  innervate  our  speech  mut^cles,  for  wc  learu  to  speak  as 
eliiUlrcn  by  iniitating  Bounda,  it  la  surely  not  unnatural  that 
audjt4>ry  aplinsia  shoubl  so  often  he  accompanied  by  motor 
aphakia.  (_'aHt't\  are  on  record  of  persons  who  employed  visual 
instead  of  aii<litory  imagery  to  innervate  tbc  speech  musclea, 
and  who,  uptm  HiilTcring  from  lesions  in  the  vlsmal  rcL'iona 
of  the  hrain,  wi^re  .st*ized  with  niotor  apbtu-ia.  The  seu-^ory- 
molor  arc.  or  circuit,  as  we  have  previously  remarked,  repre- 
wnin  the  unit  of  action,  finding  no  exception  in  the  activity 
of  the  complex  cortical  centres,  and  any  interruption  of  it  in 
the  sensor}*  portion  may  bo  aa  fatal  to  its  proper  operation 
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as  a  defect  in  the  muscles  tbemselves.    This  is  brought  out 
in  the  accompiinying  diagram^  figure  27. 

Further  Formulation  of  the  Facts  Described  Under  A 
and  B* — S^ich  facts  as  these  j\ist  described  indicate  to  us 
that  lueniory  is  in  a  peculiar  way  dependent  npon  thp  in- 
tegrity of  the  cortex.  Visimt  ideas,  tactual  ideas,  auditory 
ideas,  and  the  like  can  apparently  be  recalled  only  when  the 
Beveral  partfl  of  the  cortex  with  which  these  functions  are 
connected  are  intact.    In  the  first  instance  a  visual  conscious 


FlQ,  27.  f?0,  a  sense  orpaii;  Sf»  h  R^nsory  corticnl  cpntre^  CA,  cen- 
tral fiiti^ocijition  centf*?;  Mi\  a.  corticftl  motor  treiitrL*;  M^  u  mn» 
cle,  \i  M  biiR  becoiTiE^  acciistoitieiJ  lo  ooiitrii(?ting  Sn  rr^jHtnw  to 
ft  »tinmh)!^  from  80^  any  internipticn  of  tlie  urniTfil  jiHtlmRy 
joiDing  the  two,  whether  at  7,  or  4,  or  .J*  nmy  destroy  thfi 
codrdination  B.Dd  render  If  temporarily  ineifective. 

ness  involves  not  only  a  visual  cortex^  but  also  a  retina,  and 
more  or  lesss  of  the  intermediate  organs  between  the  tAvo. 
A  similar  thing  is  true  of  the  relation  of  all  the  other  sense 
organs  to  the  various  elementary  forms  of  sensory  experience, 
Bueh  as  touchy  fiound,  taste,  etc.  But  once  the  sensory  ex- 
perience has  occurredj  the  cortex  instantly  takes  up  the  im* 
press  and  memory  becomes  possible.  Destroy  any  part  of 
the  nervous  system  save  this,  and  conscious  memory  may 
escape  destruction.  Destroy  any  specific  sensory  region  in 
this  cerebral  cortex,  and  the  corresponding  Kensory  meraoriea 
ere  obliterated  or  seriously  deranged.  Destroy  a  region  in 
the  motor  zone,  and  the  voluntary  control  of  some  muscle, 
or  ^rnuf)  of  muscles,  is  affected.  Prstroy  or  injure  the  as 
sociation  centres,  and  the  iDtelli^ent  corjninin.^  of  ideas, 
impressions,  and  movements  is  likely  to  be  Impaired. 


THE  PSYCHOPHYSICAL  ORGANISM 


5« 


The  character  of  the  defect  aecms  dependent  in  a  racaisure 
on  ibe  particular  associiatmn  area  iojurod.  iDJuriea  to  the 
frontal  lobes  are  likely  to  k^  marked  by  disorders  of  attention, 
conccnlratioa  and  the  hi^fier  mental  and  emotional  eapaci- 
tiee.  Injuries  to  the  pariolal  asi^oL^iation  centres  on  the  other 
hand  are  likely  to  be  distinguished  by  disturbances  in  ability 
to  comiet^t  ideas  and  sensations  with  their  proper  companions. 
Things  seen,  heard  and  touched  fail  to  tall  up  appropriate 
ideaa  and  are  accordingly  improperly  understood  and  inter 
prcli'd.  Experiments  on  monkeys  seem  to  show  that  in  those 
animals  at  teast  the  frontal  lobes  play  an  essential  part  in 
learning  new  acta.  So  fur  at"  it  goes,  this  fact  harmonii^g 
with  the  obsen'ations  on  human  beings. 

Owing  to  the  great  indiv'uhutl  variation  in  the  development 
of  the  different  portions  of  the  central  nervous  system,  the 
granry  and  pennanont;y  of  these  psychieal  disorders  bronght 
about  in  the  way  suggested,  i\  e,,  by  destruction  of  certain 
arvAs,  varies  very  greatly  under  4lifTerent  conditions,  so  that 
the  stjitements  as  nmde  must  tKr  unilerstood  as  attempting  to 
convey  only  the  broad  general  facts. 

When  it  is  remembered  that  our  mo&t  important  and  si^ifi- 
cont  act5  of  will  are  baj^ed  upon  hopes  and  fears'  and  beliefs 
wbirh  involve  culling  upon  the  memory  of  our  jm^^t  evjic- 
rience,  one  begins  to  appreciate  how  immensely  importflnt 
for  aJl  our  life  history  thi^i  memory  function  of  the  cortejt 
niufit  be.  Thus  we  choose^  for  example,  one  course  nf  action 
rather  than  another,  because  we  remember  that  somebody 
will  ()e  ItcnefitM  if  we  act  in  tJiJ?  way,  or  injured  if  we  do 
not.  Memon-  always  operates  whenever  we  dcliliernte,  and 
anything  which  would  deprive  us  of  memory  would  elTectually 
destroy  the  wilK  The  cortex  of  the  cerebral  hemispliprps 
a»  the  physiological  sulistrate  of  conscious  memor>'  is  thus 
the  unquestioned  peer  among  the  rarious  gross  structures  in 
the  nervou^i  pystem. 

The  Cerebral  Cortex  and  the  Lower  Centres. — Experimenta 
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on  certain  of  the  lower  animals,  for  instance  frogs,  indicate 
that  with  them  there  is  a  rather  extreme  differentiation  of 
function,  such  that  after  removal  of  the  higher  centres,  the 
lower  centres  (like  the  medulla,  the  cerebellum,  and  the  optic 
lol)08),  enjoy  an  almost  complete  control  over  certain  special 
coordinations,  one  directing  the  movements  made  in  croak- 
ing, another  those  of  turning  over  and  still  another  those  of 
jumping.  These  movements  are  carried  out  with  consider- 
able accuracy  in  response  to  appropriate  sensory  stimulation. 
On  this  analogy  it  is  sometimes  said  that  the  cerebral  cortex 
of  man  acts  simply  as  a  general  overlord  receiving  informa- 
tion from  the  sonscs  and  issuing  commands  to  the  motor  un- 
derlings who  then  execute  them.  This  metaphor  is  accurate 
enough,  if  it  be  not  supposed  that  in  man  tliese  lower  centres 
are  as  independent  aa  in  {lie  animals.  The  dcvoloj»mont  of 
man's  nervous  system  lias  boon  accompanied  by  a  certain  loss 
of  autonomy  and  indepondcnco  in  these  lower  centres  which 
are  apparently  unable  to  dispense  entirely  with  the  controlling 
influences  of  cortical  action.  (Vucial  evidence  on  the  matter 
is  difficult  to  obtain,  because  man  cannot  survive  the  losts  of 
the  higher  centres. 

Important  Features  of  Cortical  Action. — Tn  concluding 
this  statement,  two  things  should  be  emphasised.  (1)  The 
cortex  is  uowhore  in  direct  connection  with  a  sense  organ, 
but  receives  all  its  sensory  stimidations  tlirouf::h  the  inter- 
mediation of  the  jjeripheral  neurones  and  of  some  of  the 
subcortical  jxrouns.  like  the  tbnlami,  the  medulla  and  the 
olfactory  bidb.  (The  olfactory  pathways  ]iosseRs  certain 
peculiarities  which  cannot  bo  fully  described  here.)  The 
cortex  is  similarly  in  direct  connection  with  no  voluntary 
muscles,  l>iit  conununicales  with  them  by  means  of  the  sub- 
cortical neurones.  The  shortest  possible  pathways  which 
could,  so  far  as  is  now  known,  be  employed  in  the  trans- 
mis.sion  of  an  auditors*  or  visual  stimulus  to  the  cortex,  and 
back   from  the  cortex   to  voluntary  muscles,   is   shown   in 


THE  PSYCHOPHYSICAL  ORGANISM 


Si 


28.     The  anatomical  arrftngements  peculiar  to  these 
istrativc  ca^^es  may  be  regarded  as  typical   (save  in  tlie 
of  the  olfactory  tract;  see  figures  2H  and  29)   for  all 
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28.  Diagram  to  Ulustralc  tlic  Bhortcat  patliwaya  from  aooae 
orgitns  lo  corlPK^  and  from  <^rlox  to  muscles, 
nng  the  skin  nervpm  ma  nn  <^Nump1e  f»f  tlie  iwiifaory  pathways  we 
find,  Hrat,  an  rod  cr^ran  in  the  ^ktn»  then  a  coll  in  tli^  ganglion 
oiitf-ide  the  spinal  cord  rtontlidg  a  libre  ^ut  tn  lUc  cndnrifftn  nnd 
nrmtliPT  into  the, cord,  [This  is  the  sefntorif  neurone  of  th<*  furw'* 
timml  rlflfljiificfttioii,  th<?  j^t-ripiHTitl  tnuione  of  the  anntrnniral 
cluAsiAcjitinn.]  Tile  next  tieumne  has  it:*  oell-tMidy  in  thr* 
imMliilln  and  eomniyniciUPS  with  ono  locatrn]  In  t)ir  thalumir" 
r«'jrion»  whioh  in  ttim  ecnnniuni^^ntes  with  a  cell  in  thr  ci-n-hiut 
rorti-'X,  thu«  comploting  the  chain  from  skin  to  cer<'bnim.  I'h-^h- 
inp  downward  from  the  motor  i?oiilre'fi  wti  find  n  lon^i  fibri*  pk- 
tcndin^  through  the  &<¥-callod  pyraitiidul  pathway  (of  which  the 
inripn)  cmflsed  tract  is  slimvn  tn  Fij.niro  2-1)  hvm}  terminatinir 
ipuhcrp  In  thp  (.Tcy  rimttfr  of  the  nnti*rior  horn  of  the  s]nniil 
cord,  ^^h*•^(•  it  Mimmuniciil4*fl  with  nnolhor  noiirono  wluch  nends 
out  a  flhr^  (rt  a  nmsi'h'.  [Thf  r*A\  rtripintitiui;  iti  the  im-diillic 
rrtrion  In  thp  aarrndinu  pfithwny,  tojrother  with  thut  in  tho 
thRhimtr  Tt'pinn  wnd  thf  d<'*tr<'ndinE;  nititor  n<.'urone  in  the  spiunl 
ft*rd,  belong  to  the  snhi-orlirjij  j;ioiip  of  the  nnntomjcfll  chiiiflili- 
ciition  mid.  with  Ih**  f\r*pption  of  the  motor  neurone,  to  the 
Cf^ktmt  tn'uronr':/t  of  the  fnnetionfll  rlnssiflration.  The  cortical 
ncMiroTJO*!  of  the  anntomicnl  clnif^iflrntion  nUo  belonjf  to  the  cm- 
trnt  jrroup  of  thr>  trfhi-r  clrti^siflcjition,]  A  nimilar  nrrjillpirTfirnt 
olitaini^  in  Ihr*  ru***  of  rcHiiin  of  tho  thurpIp^i  of  tbo  hood,  surh  n^ 
lh«*  orMlur  nm^rh'M^  fur  r\iiinph%  where,  hnwr-v+n*,  Hu*  imm<»di- 
«tidy   runtrolling  neurotic^)   \»^uv  nut   from   llio   spinal   cunl,  hut 
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svnae  organs  and  voluntary  rauacles,  but  the  |>atliways  gener- 
ally traversed  by  nervous  impiiUe^  ore  [irohahly  much  more 
I'unipUcated  and  indirect* 

(',*)  The  cortex  seems  always  to  act  in  an  os^cn daily 
unitary  way.  Consciousnesfi  is,  then,  the  counterpart  of  the 
total  niaj^s  af  shifting  tensions  going  on  all  ovi^r  the  cortei 
at  any  giv<^n  uioiiient.  \V!icn  this  tension  ie  greatest  in  tlie 
occipital  region^  we  are  aware  of  visual  qualities*  When  the 
teni|>onil  convolutions  are  under  greatest  istrain,  consciouR- 
nesis  is  auditory,  ete.  Moreover,  in  this  picture  of  eoaseious- 
ness  as  the  counterpart  of  ft  uoified  eeriea.  of  pbj'siological 
tendons  all  over  the  cortex,  we  must  not  forget  that  the  whole 
nervous  system  is  in  a  measure  involved.  These  tensions 
are  of  gucb  a  character  aa  to  require  a  constant  escapement 
through  the  motor  pathways,  with  a  momentary  establish- 
nient  of  equilibrium  as  a  consequence  of  such  escapement, 
and  a  fresh  dieturhance  of  equilibrium  as  a  secondary  con- 
sequence; thifl  latter  dieturbonce  being  t»rouglit  about 
through  movements  actually  executed.  Such  a  recurrent 
series  of  movements  and  sensations,  illustrated  by  the  accom- 
panying diagram,  is  involveil  in  every  colierent,  consecutive 
occupation  of  whicJi  we  are  capable.      (Figure  30,)      Sleep 

from  the*  bmin  etcm.  Witli  thia  i^xTihknfltjon  And  ih^.  legend 
U'hirh  folkiws  the  diu^ram  v>:\U  he  eusily  und«^retuod. 
/,  the  visiml  tract:  2*  i\\p  mnJitory  tract;  3,  a  ciitiijipoiis  trftct;  |, 
nn  oIf«fUiry  Irart  diiTiTpnt  tn  chflrnctpr  from  other  *wnsiory 
paths:  5j  a  motor  trnnt.  /?o.  nnd  f*o.>  rods  and  cone*;  BC\ 
bipoliir  ri'tinni  <*ell  i  lf(l^  Ijir^  rrlinal  ^nnj^lion;  TC,  cvW  body 
in  tlip  (hnlnriiic  rc^riori  i  V',  cpII  in  thy  An:^ual  cortex  of  the 
oecipitnl  r<?jjion.  WC,  hair  cell  of  Hip  I'orldfa ;  CC^  jcnnglion  cell 
nf  the  coHcliien;  .VP,  coll  in  the  mcdiiltfl  olilonputa;  TC,  a^  in  the 
vUuut  trnct;  AC,  e*!!  in  tht  iiudilory  cortex  of  the  up|>fT  tcm- 
fM>r»I  region.  K8^  endorjrmi  in  llir  Mkin;  SO,  wll  of  the  spinal 
^nnfilimi  on  the  powterior  root  of  the  cord;  Iff  and  TC  as  be- 
fore:  CS^  s.cn«orv  ot-U  in  tiip  t*<>rti*x  posterior  to  tht»  Rolandic 
r«yiori-  OC,  uMadnty  sftiiory  ctdl  in  npficr  pArt  of  na-.n]  cav* 
ity;  lif'.  rHl  in  the  olfnotory  bulh:  COl,  ppII  in  Die  olfactory 
rortrn  of  Ihp  hippor'nmpitl  r*'ci*in.  /?lfr,  motor  iWl  of  th^  Ro- 
UnthV  rPiffioii;  sv\  niotnr  coll  of  Ihi*  ventral  bom  of  the  cord, 
•ending  duwTi  A  prtx^oA  to  if.  a  muscle. 
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affords  practicalJy  the  only  instance  of  cessation  from  these 
twJrJinated  scries  of  etimulationa  and  movenient^.  Idea- 
tional processes   are  often,  of  course,  interpolated  bct^^^een 


Fia.  20.  Diagram  to 
Ulu!«trule  ■:  e  r  tn  i  ti 
features  of  the  poti- 
duction  puthnaya  in 
tlie  nervous  sysUm. 
^it-.,  a  ponsory  nerve 
l^rminatitig  in  the 
ekin;  A'.(/»,  cell  in 
the  spinal  gatiglion, 
to  wliith  the  nerve 
fibre  belongis,  spTidinir 
other  flbren  inward 
to  ilie  apinal  cord, 
wlnrrri  the  wiliiiipc- 
tiotiB  arc  made  with 
cells  ftliove,  with 
othftfa  brlow  and 
Rtill  olhera  ftt  the 
Haine  general  level  mt 
whidi  it  PDtiTB  the 
cord.  Cl.C,  a  cell 
iu  Clarke's  column 
by  rtiouns  of  whifh 
impulses  inay  be 
sent  from  the  Bkin 
to  the  ot'rebflluTii. 
Ucd..  medulla  ob* 
Joiigata,  where  tho 
numbers  1  &nd  fi  indienle  re«pectIveTj  a  cell  by  me^Ti9  of 
which  impuUea  may  be  aent  to  adjoining  parts  of  the  brain 
eonneeted  ^^'ith  the  neurones  of  the  iiiediilln,  and  n  eell  by  roeana 
of  which  the  inipubes  may  be  directly  traii«mitti?d  to  tha 
cerehrnl  cortex  hy  wftv  of  the  thfllnmtis.  cie^iijEnntited  by  T. 
The  nunibera  1  and  2  in  the  thaUmic  region  Indicnle,  oA 
in  the  cfl!<e  of  the  medulla,  a  pathway  to  adjoining  structures 
and  a  pathway  to  the  cerebral  cortex.  Elsewhere  in  the  dia- 
gnm  the  number  1  indicates  a  neurone  for  branch  co)ino<ctions, 
4t.  ff.,  in  the  spinal  cord  one  i&  ftbovm  jointng  a  sensory  neurone 
to  ft  motor  neurone.  Ch.,  the  cerebellum,  which  is  shown  con- 
ntH'ted  with  the  skin  and  with  the  motor  neurones,  as  well 
nn  with  the  cerebral  cortex  via  the  thalamus.  Other  eonnec- 
tion!^  of  nn  importnnt  character  are  not  represented.  Crr,, 
the  cerebral  ei^rtei?  <\.\t.,  cnrtirrtl  mntor  neurone;  If.V.,  motor 
ni'iirtuie  it)  Ihe  ventntl  horn  nf  ihr  npinnl  mtnl ;  .1/,.  the  tarmi- 
niition  nf  (he  motor  nr-rv**  in  »  iiiUHrle,  Arrowa  indteatc  the 
dfreclion  of  impulftes.      (Modified  from  Starr.) 
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the  ficnsation  and  the  movement,  as  is   suggested   by   the 
diagram. 

The  Autonomic  System. — In  addition  to  the  central  ner- 
vous sysietn  of  wliicli  wo  have  thus  far  spoken  must  be  men- 
tioned the  autonomic  system  coiimionly  known  as  the  sympa- 
thetic system,  of  whicli  the  true  sympathetic  is  a  highly 
important  part.  The  autonomic  system,  about  which  our 
exact  knowledge  is  lamentably  defective,  is  apparently  an  out- 
growth of  tlic  central  system,  and  the  two  are  intimately  con- 
nected, both  as  regards  their  structure  and  their  action.  In- 
deed, certain  of  the  autonomic  neurones  originate  in  the 
central  nervous  system.  The  striking  peculiarity  about  the 
autonomic  system,  is,  as  its  name  indicates,  its  relatively  self- 
directing  or  automatic  activity. 


MCa        I 


Ml  Ml 

Fifi.  .to.  lJijij,'r:ini  to  illuntrate  the  profjrpgft  of  a  series  of  coordi- 
nated nioveiiieiits.  fi^  a  Hense  or^ran  beiiif^  Btiiiiulati'd;  «SC\  the 
(•(utical  eontre  ffir  tliis  siMTial  sense;  M(,',  a  motor  eentre  eon- 
Iffilliii;;  the  muHelc,  M ;  AT,  a  Hennory  eentre  for  the  kimesthetic 
s^'nsalion  pHxIueed  by  the  eontraetion  of  ,1/.  .!/C„  another  motor 
eentro  innervating;  .U„  whieh  ia  turn  jtrodnre^t  the  kinipsthetic 
m*ns4>ry  iinpulflo  reported  at  ATi.  (>te. ;  /, /.  i<Ii>aH  or  ima^s,  whose 
hrain  processes  may  Iw  interpolate*!  anywhere  throu^liout  such 
scries,  disoharf^inf;  into  the  motor  eentre  M<\,  thus  originating 
a  fresh  series  uf  movements  and  kinu'stlietic  sennationH. 

M'lie  autonomic  system  of  neurones  may  bo  conveniently, 
th'ui^^h  rouf^'hly,  descril)ed  as  made  up  of  four  great  groups. 
Olio  of  tliese  groups  consists  of  a  series  of  ganglia  gathered 
into  two  long  strands  extending  up  and  down  each  side  of  the 
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ppinal  card.  This  contains  the  sympathetk-  system  in  tlie 
narrower  and  more  precii^e  sense  of  the  teriiL  (See  figure  13.) 
The  Bwoud  group  conjsists  of  the  great  plexuses  of  ganglia 
foiuid  respectively  in  the  thoraciCj  abdominal^  and  pelvic 
cavities.  The  third  group  consists  of  plexusea  or  isolated  gan- 
glia scattered  niiscclianeously  throughout  the  body,  c  g,^  in 
the  ht^artj  in  the  alimentary  tract,  in  the  waits  of  the  arteries, 
in  the  eye  cavity,  etc.  The  fourth  group  consists  of  neurones 
originating  in  the  central  nervous  system  but  exercising  an 
autoDomiL'  function,  as  in  the  case  of  certain  cardiac  libres 
in  the  vagus,  Madder  fibre*  from  the  sacral  region  of  the 
cord  and  the  like.  These  neurone  groups  are  made  up  of 
cell-ho*lice  and  fihres  for  the  most  part  unniedullated.  By  far 
the  greater  portion  of  the  impulses  which  affect  their  action 
apparently  conie  from  the  central  system-  They  certainly 
diechnrge  impulse!?  into  the  glands^  the  unetriped  muscles, 
and,  in  the  caae  of  the  heart,  into  atriped  muscle.  Thus,  for 
exani{>le,  when  an  enibarraseing  announcement  is  made  in 
our  prenence  a  Hcnsory  impulse  passes  over  the  auditory  tract 
of  the  central  sy«ttcm  and  thence,  among  other  consequences, 
impulaes  are  sent  to  the  region  in  the  medulla  which  controls 
the  ftVTupntln'tic  ganglia  connected  with  the  muscnlar  tis-^ne  of 
the  blood-ve:33el3.  and  straightway  avo  find  ourselves  blushing. 
The  sweat  glands  may  also  l>ecome  active^  causing  ns  to 
perspire*  AYe  become  aware  of  the  action  of  these  organs 
controlleil  by  the  autononnc  system  through  the  sensory  im- 
pithifit  which  they  pend  back  to  the  cerebral  cortex.  In 
blushing  the  face  *^uni8,'  u  p,,  the  temperature  nerves  are 
stimulated  and  the  «pn!?aUon  of  warmth  results.  Similarly, 
if  the  heart  beat  be  di^turljcd,  as  often  occurs  in  enihairasft- 
ment,  flensations  of  throbbing  or  of  pain  arc  called  forth. 
Tlie  general  order  of  events  h  accordingly  this; 

(1)     Stimnlatjon  of  the  autonomic  nenrfines,  the  original 
Btu»ulu£  being  either  inside  or  outside  the  organism;   (3) 
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the  consequent  activity  of  muscles  or  glands  reported  (3)  by 
sensory  impulses  aroused  either  directly  (as  by  the  heart) 
or  indirectly  (as  in  the  cool  sensation  from  the  evaporatioa 
of  perspiration)  by  such  acti\ity.         •  • 

All  the  important  vegetative  and  life  sustaining  processes, 
such  as  respiration,  circulation,  digestion,  etc.,  are  under 
the  guidance,  partial  or  entire,  of  the  autonomic  nerves.  It 
is  consequently  to  the  activity  of  these  parts  that  we  owe  our 
general  sense  of  bodily  well-being,  as  well  as  our  feelings  of 
distress  and  pain  w!ien  any  of  these  great  life  functions  go 
astray.  Our  consciousness  is  undoubtedly  toned,  as  it  were, 
all  the  time  by  the  condition  and  activity  of  the  organs  under 
the  control  of  the  autonomic  system.  This  fact  will  become 
very  evident  when  we  begin  the  study  of  instinct  and  emotion. 
The  entire  nervous  system,  therefore,  and  not  simply  the  cen- 
tral system,  is  concerned  in  the  modifications  of  consciousne&s. 
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It  will  greatly  facilitate  our  subsequent  understanding  of 

the  operatioDjs  of  coosciougnog£i  if  W€  pause  to  examine  at  thU 

point  some  of  the  things  which  the  nervous  sytjt<?m  is  Me  to 

L-uiuplish  without  the  direct  assifiiance  of  the  luind,  together 

ith  certain  general  relations  of  consciousness  to  neural  ac- 

ion.     Such  an  examination  will  bring:  us  face  to  face  with 

le  or  two  of  the  fundamental  principles,  or  lawa,  which  con- 

I  neural  action. 

A  Matter  of  Terminology. — Let  it  he  understood  once  and 
for  all  that  wht-revur  mu  speak,  as  occasionally  we  do,  as 
.hough  the  mind  might  in  a  wholly  unique  manner  step  in  and 
bring  about  changes  in  the  action  of  the  nervous  system,  we 
are  employing  a  convenitnt  abbreviation  of  expression  which 
harmonises  with  the  ordinary  everjday  methods  of  thinking 
and  speaking  about  these  relations.    The  real  fact  appears  to 
be,  AS  we  ohsorved  in  the  previous  chapter,  that  whenever  we 
ave  mental  activity,  we  have  also  neural  activity  in  the  cere- 
bral cortejc.  The  hasal  distinction  in  the  two  kinds  of  nervons 
action  to  which  wc  are  referring  in  thii^  chapter  is,  therefore. 
not  primarily  between  a  form  in  which  the  mind  suddenly 
produces  changes  in  the  nerves  as  against  one  in  which  it  does 
pot,  but  rather  a  distinction  betw^een  certain  kinds  of  neural 
tivity  overtly  involving  consciousness,  a.  g,,  cortical  activity 
f  the  cerebrum,  and  certain  other  kinds  not  overtly   in- 
olving  it,  e,  fj..  spinal  cord  rcfloxes.    To  use  on  every  ocrnsion 
the  long  modifying  phrases  necessary  to  precise  accuracy  on 
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thiB  matter  would  evidently  be  unduly  cumbrous,  and  so 
the  commoner  nioilea  of  expression  arc  employed,  but  the 
fundameatal  facts  wliifh  lie  behind  these  eonveaient  meta- 
phors roust  not  be  forgotten. 

Automatic  and  Reflex  Acts. — If  we  take  up  the  general 
chiirueter  of  neurul  attTon  from  tlie  genetic  point  of  view,  we 
shall  have  our  attention  at  once  caHed  to  the  fact  that  the 
new-born  babe  does  not  come  into  the  world  so  completely 
helpless  as  is  Bometiraea  implied*  Thorc  is  a  stiiall  group  of 
acts  which  the  little  stranger  is  at  once  able  to  perform, 
Kcspiration,  circulation,  and  digestion  are  three  phy*io!ci^neal 
funetious  which  are  carried  on  from  the  first.  They  all  in- 
volve niugcular  movements,  and  constitute  what  are  commonly 
known  as  atifoinailc  a(^is,  Tlie  nervous  stimulus  for  such 
ai'tivitic8  is  wliolly,  or  in  part*  within  the  orffurnsjn  iUclf. 
Thud,  the  chemical  condition  of  tlie  hlood  may  he  responsible 
for  changes  in  circulation  and  respiration,  the  presence  of 
food  in  the  stomach  incites  its  diitccstivc  processes,  etc.  We 
arc  i»3  a  rule  under  normal  condition?!  entirely  nnconscioiia  of 
those  automatic  activities  whose  effects  terminate  inside  the 
orjraiii^ni,  although  if  anythiufj  goes  wronjr  with  tlieni,  they 
ordinarily  cause  us  pain  and  thus  attract  our  attentioD. 

Other  motions  can  be  e^teited  by  stimuli  outdde  the  organ- 
ism. Thus  tlio  sucking  movements  neee,ipary  for  the  child  to 
obtain  it^  fixid  may  he  aroused  by  touching  the  lips.  The 
finjrers  will  clasp  firmly  any  object  put  into  them,  an 
art  paid  to  he  reminiscent  of  the  days  when  our  ancoptors 
lived  in  trees,  and  the  young  had  to  cling  to  the  branchea. 
Acts  of  this  kind  are  called  refiex.  A  reflex  act,  as  we  re- 
marked in  the  previous  chapter,  is  definable  as  an  act  in  whifb 
a  movement  is  made  in  direct  response  to  a  stimulus  out&lde 
the  organism,  without  the  interposition  of  consciousness.  Of 
course  consciousness  sometimes  takes  cognisance  of  reflex 
acts,  but  it  does  not  prwlnce  them.  We  may  be  conscious  that 
we  have  winked,  and  still  the  closure  of  the  eyelids  be  due  to 
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a  Tpflcx.  We  arc  very  iinlikely  not  to  remark  that  we  have 
sawzed.  Oftentimes,  howevt?r,  reflex  acts  cscapo  our  notice 
altogetljer,  just  &&  ihe  aiUofuatit:  acU  do,  Ikflexes  whkh 
are  entirely  unconiieious,  like  tliat  of  the  change  in  the  size 
of  tlie  pupil  of  the  eye,  are  called  phtfsiolofjual  reflexes.  Those 
of  whidi  we  aro  conseious  are  called  sensation  Tcjhxus*  They 
represent  the  transition  from  non-conscious  physiological 
processes  fo  fully  conscious  processes.  Sensation  reflexes 
can  often  be  suppressed  by  eonscious  processes.  A  sneesie 
may  be  checked  by  a  sufiiciently  vigorous  resolution,  or  by 
inlrodueing  some  strong  diverting  sensation  like  a  loud 
souiiiL  Phyf?loIogical  reflexes  are  practically  independent  of 
conscious  control. 

Were  we  to  observe  cloBely  the  growth  of  any  child,  we 
should  find  that  from  time  to  time  new  reflexes  were  added 
to  hia  original  stock.  Thus,  winking  and  sneezing  would 
after  a  time  appear,  and  finally  at  about  twelve  or  fourteen 
}*eara  of  age  the  full  store  of  tlie^e  reflexes  as  displayed 
by  the  adult  wovild  be  complete.  This  course  of  de\'Glopinent 
undoubtedly  runs  parallel  to  the  development  of  the  several 
nerve   centres   and   the   intercommunicating   pathways. 

N"ow  Bueh  acts  as  these,  few  in  number  and  simple  as  they 
are»  evidently  furnish  the  child  with  a  nucleus  of  coordina- 
tions  hy  means  of  which  to  begin  the  conquering  of  his  world. 
They  are  evidently  heredltar}^  and,  as  every  normal  child 
pCMuessce  them,  M^e  may  regard  th^m  unlie$itatingly  as  racial. 
or  phylopenetic,  in  nature.  Tlie  animal?  generally  possess  at 
birth  a  larger  efiuipment  of  such  inherited  coordinations 
than  do^  man,  and  certain  ones  we  commonly  call  instincts. 
These  instincts  we  t^liall  have  ocoasion  to  examine  with  greater 
detail  at  a  later  point  in  the  book,  so  we  may  pass  them  by 
here  with  the  single  remark  that  they  are,  as  regards  their 
origin,  undoubtedly  akin  to  the  reflexes  and  the  automatic 
acts.  All  three  are  based  upon  the  existence  of  con^emtal 
pathways  through  the  neurones  of  the  nervons  syeteni  by 
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nieans  of  whicl*  stimulations  of  one  or  another  kind  are 
enabled  to  produce  appropriate  responsive  movemeuis.  They 
reprL*sent  thus  the  outcToppiog  of  the  uiiivereal  racial  charac- 
ieristicH  ill  the  individual. 

Bandom  Spontaneous  Hovementfl. — In  addition  to  the^ 
relatively  weH-organi&ed  hcrt-ditary  aelSj  babies  display  a 
great  variety  of  random  movementa  of  the  mu&cles  of  the 
face,  arras  and  legs  made  in  resiwnse  to  stimulations  of  erory 
kind.  Immediately  after  birth  these  movements  are  com- 
paratively few  and  feeble,  but  they  rapidly  increase  both  in 
variety  and  force.  They  are  sometimes  called  spontaneous, 
because  they  are  evidently  too  variable  and  erratic  to  be  re^ 
garded  aa  reflexes.  The  term  spontaneoue  must  not  be  under- 
stood to  carry  any  definite  implication  of  will  and  conscious 
choice.  Undoubtedly  to  tlie  child  himself  these  acts  feel  at 
first  much  like  the  true  reflexes.  The  earliest  movemenU  of 
this  type  eimply  indicate  that  the  nervous  system  is  so  con- 
structed as  to  permit  neural  excitement  to  escape  over  various 
pathways  in  a  random  and  misoellaneoue  manner.  The  or- 
ganisation of  these  paths  so  as  to  produce  elTicient  acts,  con- 
stitutes the  process  of  establishing  habitus  and  acquiring  volun- 
tary control  of  the  muscles,  of  which  we  shall  have  much 
to  say< 

ContiimoTW  Nature  of  O^anio  Activity, — In  the  light  of 
rhe  foregoing  elatemente  it  may,  perhaps,  arouse  no  special 
surprise,  although  it  ie  certainly  a  striking  fact,  that  from 
the  moment  of  birth  until  death  there  is  never  complete  quiet 
throughout  the  organism.  Always  do  we  find  muscular  move- 
ments, always  something  is  being  done,  always  activity  of 
some  kind  is  going  fom^ard.  In  .^!eep  itself,  whicli  we  com- 
monly asaoeinte  with  complete  repose,  respiration  and  circu- 
lation are  occurring,  and  although  each  specific  muscular 
eontraction  is  followed  by  a  ])eriod  nf  recuperation  for  tliat 
particular  muscle,  there  is  never  entire  quiet  throughout  the 
orgADistn  08  a  whole.    Wlion  awake,  the^  automatic  activities 
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arc  augtiientcil  in  the  uew-boru  child  by  such  retle:xcs  and 
raiuloin  movements  as  we  have  mentioucd.  The  refle,\es  nat- 
urally occur  but  iofrequtntlyj  and  as  for  conscmusness,  it  ap- 
pears during  I  be  lirat  weeks  of  a  child^s  life  only  for  brief 
periods,  most  of  the  time  being  devoted  to  deep  sleep.  Never- 
theless, the  points  at  which  it  does  appear  are  of  fundamental 
importance  for  our  correct  apprehension  of  its  functioD,  and 
we  must  esamine  them  with  care- 
K  The  Appearance  of  Consoiousness. — We  obtain  a  significant 

^V  clue  for  our  undortakiivg  by  noticing  at  what  points  con- 
W  sciousness  is  most  actively  at  work  in  adult  experience — a 

I  matter  to  which  we  sliall  repeatedly  refer  as  we  proceed  in 

^^  our  study.  An  illustration  may  serve  to  clarify  the  situation. 
^^^  An  expert  can  use  a  t^^pe-writing  machine  almost  witbout 

^^^^^bmy  conscious  guidance  of  the  movements  which  are  necesi^ary 
^^^"in  operate  it.  He  has  acquired  by  long  practice  a  set  of  habits 
t  whereby    he    manipulates  the  keys.      These  habits  involve, 

^^L  among  other  things,  coordinating  the  movements  of  the  hand 
^V  with  movements  of  the  eyes,  the  latter  movements  being  in 
m  part  reflex,  e.  g.,  accommodafcion  of  the  lens.  As  the  writer  pro- 
ceeds, his  mind  mav  he  entirely  absorbed  in  the  meaning  of  the 
sentences  which  he  is  comjiostng.  But  if  the  machinery  of  the 
tvpe-writer  becomes  clogged,  the  operator  must  at  once  direct 
his  attention  to  the  machine,  abandoning  all  thought  of  the 
composition.  Tlis  automatised  writing  habits  are  powerless 
to  deal  with  3uch  a  difficulty  and  they  mnet  consequently  give 
way  to  conscious  control  processes.  If  tlie  facts  of  this  illusr- 
t  rat  ion  he  typical  of  general  conditions,  as  the  author  believes 
them  to  ()e,  it  may  be  asserted  that  consciousness  in  one  or 
other  of  iti;  forms  normally  appears  and  participates  only  in 
*ooh  nctiviticji  n*  cannot  be  efficiently  executed  by  the  heredi- 
tary reflexes  and  the  acquired  automatisms.  In  the  light  of 
thifl  conception,  suggested  by  easily  ascertainable  facts  of 
adnlt  experience,  we  may  interpret  the  facti*  of  mental  de- 
velopment in  infancy,  to  which  we  neceKsarily  gain  a  more 
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imlirecL  access.  Obviously  in  tlie  ease  of  the  infant  there 
can  he  at  the  outset  no  acquired  habits,  and  it  seems  reason- 
ahle  therefore  to  iL^ume  that  conscious  activities  emerge  at 
t]ie  point  where  rcHox  acU  are  found  inadequate  to  meet 
the  needs  of  particular  situatious. 

Evidently  the  Cijuipmcnt  of  coordinations  with  which  we 
hove  found  the  new-born  infant  supplied  cannot  carry  him 
very  far  in  his  adjustment  to  the  coni]jles  surrounding?  amid 
wlUch  he  finds  him-«elf  placed.  Why  he  should  liave  been 
limited  by  nature  Uy  juBt  the  special  group  of  inherited  co- 
ordinations which  wc  observe  in  him  is  a  ijuestion  for  the 
hiologitit  to  answer.  We  cannot  at  ]>resent  go  behind  the 
fnetii.  But  it  is  clear  at  once  that  in  the  list  of  muscular 
activities  over  which  the  babe  has  control,  there  is  no  mention 
of  means  for  rcsjionding  very  effectively  to  auditory  or  visual 
stimuli,  to  name  nn  others.  If  the  rrflcxes  and  the  automatic 
acta  were  wholly  competent  to  steer  the  organism  throughout 
its  course,  there  is  no  reason  to  suppose  that  coosciouenesa 
would  ever  put  in  an  a|*i>earance.  Certainly  we  never  find  it 
obtruding  itaelf  wlicre  the^e  conditions  ore  ol>served,  except  in 
patliologji-al  instances.  The  formulation  which  has  been  pro- 
p3«*d  is  intended  to  apply  primarily  in  a  descriptive  way  to 
the  circuniiitanrrfl  under  which  mental  proceaaes  actually  come 
to  light  in  human  life.  The  larger  explanatory  hearings  of 
the  formula  as  well  as  its  applicability  to  the  fundamental 
question  of  the  gcncjiis  of  consciousness  in  animal  life  are  not 
under  diacusRion  at  this  point. 

Aa  Ultistrotion  from  Heannp. — IM  us  examine  as  &| 
typical  ca.-ie  what  hapjtcns  when  the  consciousness  of  sound] 
first  occurs.  Wc  know  that  many  children  ore  unable 
h(»ar  for  several  days  after  birth,  partly  becanae  the  middle- 
rnr  is  filled  with  niucus.  When*  however,  the  ear  is  able  to 
receive  the  auditory  stimulus,  we  have  at  once  an  excita- 
tion (*f  the  organiam  for  which  there  is  do  definite  pi 
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formed  muscular  response.  Some  children,  to  be  sun?, 
early  display  a  tendency  to  move  the  head^  as  does  an 
ailuJt  in  localising  a  sound,  and  this  may  possibly  be 
a  partially  liereditary  propensity.  But  it  is  problematic 
wLether  this  ever  occurs  immediately  utter  birth,  and  cer- 
tainly it  is  quite  rare.  The  usual  thing  under  sueh  conditions 
is  unquestionably  the  apjwarance  of  vague  consciousness 
doininjintty  of  the  auditory  kind;  the  stimulation  having  the 
tendency,  if  it  be  intense,  to  discharge  itself  according^  to 
the  law  of  •^diffusion'*  (of  which  more  anon)  throujb;hout 
many  motor  channels,  involvinfj  random  movements  of  the 
rauflcles  in  various  parts  of  the  body. 

\ow  these  movementfl  reipiire  coordination.  If  they  are  ever 
to  bo  turned  to  accoant,  they  must  be  controlled  and  ordefcd. 
The  new  stimulus  has  broken  rudely  in  npou  the  roordimited 
reflex  and  automatic  activities  already  going  on.  It  ]\m 
probably  affected  the  circulation  and  the  respiration.  If  the 
child  were  feeding,  it  may  have  shocked  him  into  cessution 
and,  in  place  of  the  sucking,  set  up  the  unweltnnne  wail- 
ing. Such  a  case  h  typical  of  the  occaaions  where  conscious- 
ness comes  to  light.  The  organism  has  cndH»rgans  Hcnsitive 
to  sound  stimulations,  but  no  ready-made  pliysiological  ar- 
rangements for  responding  effectively  to  such  stimuli.  Con- 
sequently, when  a  stimuhis  of  sound  bnrata  in  upon  its 
tctivitied,  some  of  wliiclv  as  we  have  seen,  are  always  in 
progrees,  it  finde  itaeU  helplcag  and  unable  to  act  in  any  save 
a  random  and  disordered  way.  Stniightway  appears  con- 
sciousness with  its  accompanying  cortical  activities,  taking 
note  of  tlie  natnre  of  the  stimulus  and  of  tlae  varioua  kinds  of 
mu^<ular  response  which  it  called  forth.  From  tlnj*  ]M>int  on, 
the  development  toward  the  attainment  of  tho^e  fiscd  and 
intelligent  mode^  of  reaction,  wliich  we  call  habits^  ifl  steady 
jinf!  nninterruptod. 

Were  we  to  take  time  for  a  thorough  exploration  of  all  the 
fensory  forms  of  consciouanoss^  e.  g..  vision,  taste,  smell,  touch 
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etc*,  TVG  should  find  that  thej^  are  all  called  forth  under  the 
Bjime  conditions  of  inadequacy  on  the  part  of  the  purely  hered- 
itary physiological  mechaniBnis  of  movement,  to  meet  the 
demand  of  the  physical  and  social  environment, 

Tlie  Formation  of  Habita. — It  ahaU  he  our  next  business 
to  trace  in  outline  the  process  by  which  consciousness  and 
the  brain  bring  order  out  of  this  threatened  chaos  and  leave 
the  organism  a  group  of  habits  to  which  additions  are  con- 
tinually made  and  by  means  of  wliich  the  organism  becomes 
incFKaaingly  master  of  the  situation.  This  account  will  be 
only  a  sketch,  howeverj  for  all  the  rest  of  our  study  will 
really  be  devoted  to  tilling  in  the  details.  In  the  chapters 
upon  volition  we  shall  rcluni  Hfiecifically  to  thc^e  very  pointa. 

A.  Fnndamental  Pacta  of  Nerrout  Action. — It  will  be 
remembered  that  in  thr  previous  chupk-r,  when  stmlying  the 
nervous  Bystem,  we  observed  that  in  its  simplest  forma 
the  nervous  organism  appeared  to  be  little  more  than  a  device 
to  connect  a  sense  or^an  with  a  muscle  and  so  to  enable  the 
discharge  of  movements  in  response  to  stimulation.  When 
we  examined  complex  systeraa.  like  that  of  man,  where 
memory  processes  are  clearly  in  evidence^  we  noticed  that 
thifl  same  principle  was  everywhere  in  evidence,  although 
it  gained  its  expreseion  through  the  moat  elaborate  arrange- 
ments in  the  nervous  tissues.  We  remarked,  also^  that  the 
normal  fate  of  every  incoming  sensory  stimulus  was  to  find 
itA  way  out  again  sooner  or  later  in  the  form  of  muecniar 
movements  and  glandular  activities.  This  tendency  is  in  no 
way  modified  by  tlie  complexity  of  the  neural  atructure,  ex- 
cept as  regards  the  ease  with  which  we  detect  such  reappear- 
ance of  the  stimulus  in  the  form  of  motion.  If  we  bear  these 
facte  in  mind,  a  considerable  part  of  the  mystery  seemingly 
surrounding  the  processes  we  are  now  to  investigate  will  fall 
away  at  the  outset, 

B.  (1)  Excess  Movements — The  Beginning  of  Motor 
Control. — Let  us  take  aa  a  typical  m&tanee  of  the  develop- 


MIND,  NEURAL  ACTION  AND  HABIT  t*J 

ment  of  motor  control  the  series  of  events  which  occur  when 
a  baby  first  leama  to  cttnnect  a  Tiaual  irapresaion  with  a  niove- 
m*^nt  of  hia  hand  and  arm.  Suppose  a  bright,  coloured  ball 
1^  held  before  his  eyes.  This  atiioulus  Bends  strong  sensory 
currents  over  the  optic  tracts  to  the  brain  centres  and  some- 
how or  other,  as  we  have  seen,  these  currents  must  get  out 
again  in  the  form  of  movements.  But  we  have  also  seen 
that  there  are  few  or  no  preformed  reflex  pathwaj's  over 
wliich  guch  neural  excitement  may  be  effectivelj'  discharged. 
Certainly  there  are  none  which  enable  the  child  to  bring  about 
changes  in  the  ^tiniuiua,  and  this  is  commonly  the  important 
tiling.  Consequently,  instead  of  some  single  relatively  sim- 
ple movement  like  that  of  reaching,  we  observe  precisely 
what  the  principle  of  "difTuaion'*  postulates  as  normal^ 
I.  rr.,  a  ma^  of  aimless^  uncoordinated  movemients  in  a  large 
number  of  muscles.  The  face  is  wrinkled  in  a  frown  or  a 
smile,  as  the  casie  may  be,  the  fingers  open  and  sliut,  the  arms 
jerk  about,  the  body  and  legs  move  spasmodically  and  pos- 
sibly the  child  cries  out.  This  does  not  seem  a  very  promis- 
ing Wginning  for  the  development  of  intelligent  control,  and 
yet  in  point  of  fact  it  contains  Just  the  features  most  essential 
for  progress.  Speaking  generally,  we  may  say  that  such 
fltiniulations  call  out  an  ei:r€ss  reaction,  a  motor  response 
in  which  are  contained,  almost  without  fail,  the  special  small 
gronpH  of  nseful  and  important  movements  which  subsequently 
be<'orne  isolated  from  the  general  miscellaneous  motor  matrix 
in  which  they  at  first  appear.  We  can  detect  the  manner  in 
which  this  result  is  attained  by  observing  our  iUn&trative 
baby  still  further  in  the  light  of  our  knowledge  of  how  we, 
as  edults,  acqnire  new  coordinations. 

Presently,  if  the  stimulus  be  made  more  exciting  by  moving 
it  to  and  fro,  some  of  these  excess  movements  of  the  arras 
will  result  in  the  child^s  hand  coming  into  contact  with  the 
hnll.  \Vc  have  already  noted  the  hereditarv'  clasping  rcfles* 
iind  we  shall  not  be  surprised,  then,  to  find  that  the  tactual 
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stimulus  to  the  skin  of  the  hand  resulta  in  the  closing  of  the 
fingers.  Now  uudoubttdly  this  first  Biaecessful  grasping  of 
the  seen  object  may  be  wholly  accidental,  in  the  sense  that  it 
is  wholly  unforusi-en  by  Ihe  t-hild.  He  is  much  more  surprised 
by  the  occurrence  than  any  of  liis  interested  obseirerj,  who 
Accredit  him  with  a  wealth  of  conscious  purpose  and  inten- 
tion of  whith  he  i^  completely  innocent.  But  let  us  obser\^e 
what  fuTiilameiUal  consequcnros  are  hound  up  witli  thin  succce.s, 

(2)  Agreeable  and  Intense  Character  of  Accidental 
Successful  Movements. — To  begin  with,  tii^  mere  shock  of 
surprise  aud  (generally)  pleasure  make^  Hie  connection  of 
the  tactual-motor  sejisations  from  his  hand  wit-h  the  Tisual 
sensations  from  his  eye  extremely  vivid.  As  he  moves  his  hand, 
he  finds  tliat  his  visual  impressions  change.  When  his  hand 
comes  to  rest,  his  visual  object  also  remains  quiet.  There  is 
no  reason  to  suppose  that  the  child  is  in  any  definitely  re- 
flective way  aware  of  these  things.  He  does  not  say  to  him- 
self: "\rhcn  I  see  my  hand  move,  1  see  the  ball  move;  tliere- 
fore,  the  tn'o  thifig.'i  are  connected  in  some  way."  Indeed, 
it  is  probably  impossible  for  us  in  adult  life  to  porLray  ac- 
curately to  ourselves  the  Bimple  immediacy  of  such  experi- 
ences as  these  ia  infant  Kfe.  But  the  important  point,  after 
all,  is  thia,  that  of  a!l  the  sensationB  which  his  whole  ac- 
quaintance with  the  ball  has  brought  tlic  child  up  to  this 
point,  ilie  ones  connected  with  his  seeing  it  when  he  grasps 
it,  and  his  seehfj  if.  chonge  when  his  arm-and-lumd-fceling 
ehan^d,  arc  the  ones  moi^t  intensely  connected  in  hie  con- 
ftciousnes.*?. 

If  we  read  backward  into  his  mind,  then,  what  we  all 
know  about  our  own  aduU  experiences,  we  mav  be  sure  that 
the  child'6  organism  is  extremely  likely  to  retain  the  memory 
of  the  highly  vivid  conneeiion  between  the  visual  sensations 
of  the  ball  and  tliesc  tactual-motor  feelings  which  accompanied 
the  sncccssfnl  grasping  of  it.  Moreover,  the  genuineness 
of  this  connection  is  indicated  hv  the  evident  tendency  to 
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:e  the  successful  kind  of  arm  movement,  rallier  than  any 
of  the  dozens  of  other  movements  witli  which  be  started  his 
response  to  the  hall,  provided  we  give  him  at  once  an  oppor- 
tunity to  get  again  the  aame  visual  impression  from  which  he 
set  out.  To  he  sure,  many  of  the  irrelevant  movements  per- 
fiist  for  a  tiraej  but  they  rapidly  become  les3  frcHjiicnt  and 
£naJly  diisappear.  The  perfect  insult  13  of  course  rarely  at- 
teinod  without  many  trials.  In  this  way,  however,  the  child 
speedily  does  for  himself  what  nature  did  in  the  case  of  the 
rellexes,  u  e.,  gives  himself  a  neural  pathway  through  which 
eensory  impulses  may  flow  out  over  motor  channels  for  the 
production  of  effective  coordinated  muscular  movements.  In 
this  case  we  have  observed  the  establishing  of  a  control  con- 
nection between  eye  and  hand.  The  sight  of  the  ball  will 
benceforlh  tend  to  call  out  the  appropriate  reaching  and 
grasping  movemctit 

(3)  The  Inhibition  of  Useless  Movements. —  Tlie 
more  firmly  this  connection  becomes  established,  and  the 
more  deeply  the  pathway  is  cut  between  the  visual  eensoiy 
centres  and  the  hand-arm  molor  cenlres,  the  more  do  the  irrel- 
evant movements  of  face,  legs,  and  body  tend  to  drop  away. 
They  are  inhibited,  as  we  say.  Probably  this  inhilution  is  in 
largest  meoijure  duo  to  the  fact  that  the  newly  formed  eliamiel 
is  increasingly  able  to  carry  off  all  the  neural  oscitation,  and 
in  conserjuerice  loi^s  remains  to  overflow  into  other  eliannels. 
But  the  result  is  certainly  beyond  question,  whatever  the 
means  by  which  it  is  attained.  Moreover,  jxist  in  pro]K)rtion 
as  any  such  coordination  becomes  perfect,  consciousness  tends 
to  drop  out  of  the  supervision  altogether,  and  to  turn  the 
process  orer  to  the  purely  physiological  mechanisms  of  the 
orgiinism.  Figure  31  illustrates  certain  of  the  relations  which 
have  been  deseribetl. 

The  Attainment  and  Retention  of  Modiflcationa  in  the 
FcTVons  System. — The  nervous  mtem  is  not  only  sensitive 
to  the   various   forma  of  stimulation  which   we  call   lights 
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Boimd,  temperature^  etc.,  it  also  manages  in  some  way  or 
other,  a^  wc  liave  already  observed,  to  store  up  the  modi- 
fications which  the  stimulations  produce  in  it  These  modi- 
fications which  are  thus  preeervcd  manifest  Uiemeelves  \n  the 
di^pOBidon  of  nervoug  impulses  ta  run  in  the  same  channel 
which  predecessors  have  cut  out.  If  the  nervous  system  were 
an  inanimate  mass,  wc  might  liken  that  which  occurs  to  the 
process  by  which  a  path  is  umdo  across  a  meadow.  The  first 
wayfarer  may  have  selected  his  special  route  for  any  cause 


W  + 

Fir.  31.  DiBjrrsm  to  illtistnite  the  eRtiiiMisluiiont  of  motor  control 
tliroughi  the  principle  of  "cxct*8»  JUdinr^."  VJ?,  visual  atiiim* 
liifl  sctlinf^  tip  excitation  in  the  rolitiA,  which  tran<^miU  it  to 
V'C  visual  centre  in  the  O'pcipital  cortex.  Thence  the  neural  er- 
oitemeDt  averilowA  into  FV^  mutter  cellfi  cgittroMini;^  muHcles  of 
the  fac*r  ^*^»  motor  cella  controlling  mitacU'p  of  the  body,  LC\ 
motor  fHla  controlling  the  lepa,  and  iW\  Tuotoj-  cells  ^verning 
the  hand  and  urm,  f  C,  5C*  Lr,  and  HC,  nil  diftchgrge  into  their 
connect<*d  muscles,  /'J/,  RM ,  LM,  and  /7K,  and  vaeh  inuscuUr 
cnntraolion  sets  up  kinirsthetic  scn'sntions,  KF,  KB>  KL,  (lad 
A',^.  Of  all  the  movi?m?nts  niade,f/J/  nionc  affects  the  abiniuUis 
rs.  VaH  represents  the  stimulus  reinforced  by  hein^^  moved 
by  the  hand*  Thia  iiit<>nflifyinfr  of  the  factors  V€^  HCt  BM, 
and  the  connected  factor  KH,  renders  t!ie  pathway  from  V8 
throufi^h  T'f,  Bf^t  (o  f1^f  more  peirious  than  any  of  the  other 
prmAihle  pnlhflrnyH.  r-ofi!>c<|iipntly  the  trndeney  jsets  fljted  for 
V'S»  or  Ita  connected  corticiil  proceBfea  VC  snid  KB,  to  discharge 
into  the  appropriate  graspiog  movement,  Ji/ifif. 

whuteoeTer,  and  hia  course  may  bare  been  devioust  like  those 
of  the  cowe  whicli  iin*  siid  to  liavo  laiil  out  the  streets  of 
Boston,  But  he  haa  left  a  mark  in  the  dovmtroilden  grasSp 
which  the  next  person  to  cross  the  field  i»  likely  to  follow, 
Proeently  the  graa*  is  wholly  worn  away,  and  thereafter  every- 
one foUowB  the  beaten  path. 
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The  actiou  of  nervous  impulses  is  ol'tea  spoken  of  as  tliough 
this  kind  of  thing  were  precisely  what  happened*  But  the 
moment  we  recall  the  fact  Umt  the  nervous  system  is  part  of 
B  liring'  organism,  in  which  processes  of  nutrition  and  repair 
are  canstanily  going  forward,  and  when  we  remember,  further- 
more, that  the  organism  Itself  can  in  large  measure  decide 
irhether  a  stimulus  shall  be  experienced  again  and  whether 
a  movement  shall  be  repeated  or  not,  we  see  that  the  metaphor 
of  the  pathway  in  tlio  meadow  must  be  abandoned  in  favour 
of  some  idea  in  whicli  the  vital  processes  of  the  organism 
are  recognized  and  the  living  tissues  treated  as  something 
other  than  so  much  static,  plastic  clay,  which  the  accideuis 
of  the  external  world  can  mould  to  their  own  exclusive  pur- 
poses. It  is  undoubtedly  true  that  when  avenues,  or  channeU, 
of  nervous  activity  become  once  Gstablished,  they  tend  ever 
after  to  remain  and  he  employetl,  But  the  point  which  we 
must  empha.^ise  is,  that  the  organism  itself  largely  decides 
which  pathways  shall  in  the  first  instance  become  thus  es- 
tablished. ^VTien  one  recalls  the  large  number  of  sense  organs 
on  the  one  hand,  and  the  large  number  of  muscles  on  the 
other,  between  which  the  central  nervous  system  affords  con- 
nections, it  will  at  once  be  appreciated  that,  if  the  establish- 
ment of  dominant  connect  ione  in  the  new-born  child  were 
left  to  the  accidents  of  the  first  external  stimulations  and  to 
the  vagaries  of  merely  passive  nervous  centres,  the  chances 
would  favour  the  acr|nirement  of  insane  and  harmful  habits 
of  reaction.  Objects  which  hum  would  be  jn^t  as  likely  to 
^^produce  movements  of  grasping  as  movements  of  retreat. 
^H  We  may  summarise  the  general  purport  of  habit  as  a  funda 
^Hmental  principle  of  nervous  action  in  two  propositions.  (1) 
^WNervons  currents  tend  to  employ  thoj^e  pathways  which  have 
^  been  previously  established.  (2)  The  organism  jtflelf  plays  a 
governing  part  in  determining  what  pathways  shall  become 
thus  fixed. 
The  Mechanism  of  Eatablished  Habits, — When  an  habitual 
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coordination  becomes  thorouglily  ingrained,  it  seems,  as  we 
have  repeatedly  remarkal,  to  become  almost  reflex  and  to  dis- 
pense wholly  with  conscious  guidance.  A  skillful  telegrapher 
can  largely  abandon  over-sight  of  his  hand  in  sending  familiar 
forms  of  message'*,  A  musician  can  play  familiar  scores 
while  carrying  on  a  conversation.  Many  of  us  can  write 
common  words  although  absorbed  in  some  other  mental  occu- 
pation. We  can  r/alk  long  distances  while  deeply  engaged 
in  reflection  and  apparently  quite  inattentive  to  tlie  muscular 
movements  we  are  making.  To  be  sure,  it  is  diflicult  to  prove 
conclusively  that  under  such  circumstances  we  are  ever  abso- 
lutely oblivious  to  our  muscular  activities;  but  to  all  practical 
intent  we  are  surely  often  entirely  preoccupied  with  other 
things  and  still  are  able  ciTwtively  to  carry  on  habitual  acts. 
A  widely  accepted  account  of  the  mechanism  of  the  process 
maintains  that  what  occurs  is  represented  by  the  following 
diagram.  (Figure  32.)  Tlie  act — suppose  it  to  l)e  a  writing 
movement — is  started  either  by  an  idea  or  a  sensation.  Forth- 
with, the  first  of  a  chain  of 
s,  s  s  s     revelant     movements     occxirs, 

perhaps   in   this   instance  the 

downward   stroke  of  the  pen. 

This  movement  is  reported  by 

7J  'X  sensations   from   the  muscles, 

joints  and  tendons  of  the  hand 
I'IGuheJ2.  ,  „,  ,. 

and  arm.  I  iioso  sensory  stimu- 
lations which  in  turn  instigate  succeeding  movements,  go  on 
till  the  act  is  complete,  or  until  the  will  steps  in  and  stops 
the  performance. 

This  description  is  probably  roughly  correct,  but  it  presents 
far  too  simple  and  diagrammatic  a  picture  to  be  taken  liter- 
idly.  Experiments  show  that  in  such  oases  as  writing  illus- 
trates, the  sensory  cues  which  are  involved  come  from  the 
eye  and  even  the  ear  quite  as  often  as  from  the  muscles  and 
joints.    They  show,  too,  that  ideas,  as  distinct  from  sensations, 
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often  play  aa  important  part,  and  that  there  U  th&  utmost 
variation  from  jjerson  to  person,  nnd  in  the  same  pergon  under 
diiren'nt  conditions,  as  to  what  sensory  and  ideational  material 
is  used.  But  tbat  orderly  muscular  movemeots  follow  iiume- 
diattdy  upon  cues  which  have  been  organized  into  these 
liahitual  groupings,  that  the  cues  follow  promptly  upon  the 
previoua  movenient,  and  furthermort',  that  the  cues  are  often 
of  an  GssDntially  physiological  and  non-mental  charactsr,  may 
be  regnnleil  us  certain,'  So  far  as  the  dia^ara  indicates  these 
facts  it  h  carnrt. 

Beaults  of  Habit. — The  advantages  wlijch  accrue  from  hahit 
arc  nioi^tly  stilf-pvident.  When  we  compare  eucli  Imbidml 
coordinations  as  are  involved  in  writing  the  fantiliar  English 
Bcript  with  those  employed  in  writing  the  German  characters 
with  which  mopt  of  ns  are  far  Ici^s  familiar,  we  note  thnt  the 
former  letters  arc  much  more  rapidly  executed^  tliat  ihey  are 
uch  more  accurately  made,  and  that  they  produce  far  less 
te.  rt  i^  evident,  tlirrefore,  ihni  habit  h  a  mo^t  valu- 
!e  contributor  to  Hliciency  in  action.  Any  process  which 
creases  spei'd  and  accuracy,  while  at  the  same  time  it  di- 
miniplic;^  tlie  fati>:ue  of  Inliour,  i.s  a  p*»Hsessinn  to  l>e  cherisheH, 
But  more  iujportant,  if  ]>ossililc,  than  any  of  those  results  is 
c  fact  that  through  the  mediation  of  habits  the  phyainlo^ioal 
orpani^ni  is  enabled  to  cope  almost  unuirled  with  situations 
which  originally  required  the  assii^tanre  of  confsciottg  processes, 
and  cnnscionsncp.'?  i^  thus  left  free  tn  pi  about  further  attain- 
ments, which  will  in  their  turn  iKJcome  liahits  and  be  handed 
over  to  ceHain  of  tlie  relatively  non-conseious  processes  of  the 
DervouK  BV?iem.  ^lind  i.«  thwa  ever  jirouig  on  in  advance 
d  building  up  coordinatione,  which  are  neeeppary  to  the 
a?t  cITcctiAT  reach'oTis  upon  the  en^'ronment.  The  whole 
upse  of  mental  development  oould  Irvdy  enoiij?]i  l>e  descnhed 
«  made  up  of  lbL<  process  of  acquiring  habits^  which  once 
ndicddcd  in  thr  ti^suw  of  the  nervous  f^ystem  become  the 
muuient  possewion  of  Ihc  individual^  ready^  when  need 
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arises,  to  step  in  and  deal  with  the  necessities  of  any  particular 
situation.  Woreover,  development  usually  ceases  whenever  tlte 
necessity  for  further  nicety  of  adapta;tion  to  flurroundinge  is 
no  longer  detinitely  felt. 

This  is  undouhtedly  the  rea.^on  why  various  hahits  settle 
down  on  us  permanently  at  certain  iigOij.  Mnny  l>odiLy  habits^ 
«.  g.,  habits  of  personal  cleanliness,  are  substantially  fixed 
during  childhood,  likewise  euch  nervous  hahits  as  biting 
the  £nger  nails.  One^s  manners  and  standards  of  dress^ 
one's  mode  of  enunciation  and  tone  of  voice  are  commonly 
determined  during  adolescence,  as  well  as  one*s  general 
moral  and  religious  habits.  Professional  liahits  are  naturally 
acquired  somewhat  later  and  are  ordinarily  more  mobile 
than  the  others  mentioneii^  wi(h  the  possible  exception  of 
t!ie  moral  and  reliirfoug  group.  The  lawyer,  physician,  priest, 
teacheTj  bank  clork^  book  agent  and  day  laborer  has  each 
his  characteristic  gestures,  attitudes  and  habits  of  thought 
which  mark  him  difitinctty  in  the  eyes  of  the  expert.  If  we 
make  essential  and  ra<iical  changes  in  any  of  these  funda- 
mental habits,  it  is  because  of  some  change  in  our  circum^ 
stances  which  renders  us  sensitive  to  the  need  for  readjust- 
ment. 

Innate  Hereditary  Acts  and  Acquired  Hahits. — If  we  now 
look  back  over  the  ground  oovered  in  thiH  chapter,  we  shall 
Me  that  coniscionsness  occupies  a  curious  iniddlo-ground  be- 
tween hereditary  reflci  and  automatic  activities  upon  the  one 
hand  and  acquired  habitual  activities  upon  the  other.  The 
organism  comog  into  the  world  with  a  small  capital  of  these 
hcreditar)'  coordinations.  These  sulTice  to  meet  the  most  im^ 
mcdintc  and  pre^^iing  needs  in  the  conservation  of  life,  but  they 
nre  ho{»elessly  d<»fective  for  the  attainment  of  anything  beyond 
these  immediate  necGssities.  Now  and  again  the  world  of 
liirht  and  aotmd  And  contact  breaks  in  upon  the  coordinations 
which  our  hereditnrv  neural  mechanisms  are  exeenting^  be- 
cnuw  the  adaptive  responses  made  by  these  mechanisms  are 
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inadequate  to  the  orgajiic  necessities  of  the  BituatioDj  and  at 
suck  points  we  find  consciousne;^  app(>ariiig.  Consciousness 
immediately  enters  upon  it^  characteristic  cycle.  At  first  of 
course  its  activities  are  vague  and  crude.  But  presently  we 
find  selected  from  out  the  inasises  of  motor  responses  created 
bj  the  sensory  stimulations  to  which  the  sense  organs  are 
senflitive^  those  particular  ones  which  issue  in  effective  mus- 
cukr  control  over  the  environment,  and  straightway  we  are 
confronted  with  habits.  As  floon  as  these  Imbits  are  firmly 
establishetl,  consciousnesa  betakes  it^^lf  (4;iewhere  to  pt>juta 
where  habitual  acconnnodatory  movements  are  as  yet  wanting 
and  needed. 

It  is  an  inleresling  fact  incidental  to  this  development, 
that  when  we  attcnqit  to  inject  con^iouenesa  into  a  process 
which  is  cithL-r  reflex  or  habitual,  we  upset  the  accuracy  of  the 
coordination  and  mutilate  its  ctHciency.  J'luis,  to  direct  atten 
tion  to  the  act  of  s^walhiwing*  which  is  a  reflex,  is  to  render 
it  for  many  persons  nil  but  impossible  of  performance.  Wit- 
negB  the  common  dilticulty  in  taking  pills.  Similiarly,  to  direct 
atti'ntion  to  one's  mode  of  walking  often  results  in  producing 
a  thoTong^hly  artificial  guit  quiti*  unlike  one's  normal  manner. 
The  early  experiences  of  appearance  before  the  public,  as  on 
the  stage,  illustrate  the  point.  They  also  suggest  the  practi- 
cal wisdom,  if  one  woidrl  avoid  embarrassment  and  fail- 
-are  nn  such  occasions,  of  concenlnUing  attention  as  completely 
as  possible  on  the  task  in  hand,  throwing  oneself  wholly  into 
it,  80  that  there  may  be  no  mental  energy  left  over  to  put  on 
one*s  nM'n  bodily  status. 

Habit  and  Will. — Although  we  do  not  commonly  think  of 
it  in  this  way,  a  moment's  reflection  will  show  us  that  all 
exprcstiion  of  the  will  depends  upon  our  ability  to  command 
habitual  muscular  coordinations.  For  example,  I  decide  after 
careful  consid*'rntion  (!iat  duly  hirls  me  refuse  a  fnend*s 
rt'quest.  Now  no(e,  that  if  T  Ppeak  to  my  friend.  I  must  fall 
back  upon  habits  of  articulation,  whldi  cost  me  much  labour 
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as  a  child  to  attain,  but  which  now  largely  take  care  of  them- 
selves. If  I  decide  to  write  my  decision,  again  I  must  employ 
habitual  activities,  and  I  cannot  by  any  device  communicate 
intelligibly  witli  my  friend  without  employing  these  or  other 
similar  muscular  movements  which  are  essentially  habits. 
Neural  habit,  therefore,  is  not  only  tlie  great  emancipator  of 
consciousness  from  the  necessities  of  endless  control  over  the 
same  trivial  round  of  acts,  it  is  the  great  tool  by  which  that 
feature  of  the  mind  which  we  call  the  will  executes  its 
behests  and  renders  our  mental  decisions  and  choices  effective 
in  the  world  of  action.  Without  habits,  consciousness  could 
never  get  be3'ond  the  borders  of  the  inevitable  daily  routine. 
With  liabit,  however,  it  is  able  to  pass  from  victory  to  victory, 
leaving  behind  in  captivity  the  special  coordinations  it  needs. 

Intellectual  Habits. — We  cannot  lin^irer  to  develop  tlie  mat- 
ter, but  it  may  be  helpful  simply  to  point  out  that  the  assimi- 
lation of  any  subject  matter,  such  as  mathematics,  for  in- 
stance, involves  a  precisely  similar  establishment  of  habits, 
which,  as  the  material  h  tliomughly  masterctl,  are  left  l)ehind 
for  use  when  re(|uired.  We  do  not  ordinarily  regard  such 
attainments  as  concerned  in  any  fundamental  manner  with 
muscular  movements*  although  we  all  recognise  readily  enough 
that  the  sole  manner  of  assuring  ourselves  a  relia])le  command 
over  a  subject  nuitter  is  to  use  it,  to  do  something  with  it. 
We  sometimes  think  of  such  doing  as  purely  mental.  In 
rrality,  however,  movements  are  involved  in  all  cases,  and, 
ev(»n  were  this  not  true,  the  general  principle  of  hal)it,  so  far 
as  this  stands  for  a  law  governing  the  transmission  of  nervous 
currents,  would  still  be  valid.  The  gain  in  ra]>iditv,  ctllciency, 
and  lessened  fatigue  would  remain,  not  to  mention  the  freeing 
of  consciousness  for  further  achievements. 

Apart  from  such  command  over  s]>ccial  departments  of  in- 
fonmition,  what  are  knowTi  as  "habits  of  thought,"  which  we 
are  often  vaguely  told  we  ought  to  cultivate,  are  in  reality 
largely  habits  of  exercising  our  attention.     We  are  assured, 
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for  iof^taBce^  tlmt  the  purgnit  oi  certain  gtudies  13  valuable 
because  it  will  teaeli  us  desirable  haliii^  of  Oionglit.  Nnw  wliea 
this  assurance  uieuns  anything  more  llian  the  expression  of 
a  pious  hope,  it  refers  either  to  the  attainment  of  a  fainiliar- 
ity  bordering  on  hubit,  with  a  irseriil  field  of  information,  or 
to  the  securing  of  genera.!  niotlos  of  jip])roaching  a  new  subject 
matter;  habits  of  alert  attentioEj  habits  of  logical  division 
and  ptT£ii&tnnt  search  for  relations,  etc.  Whether  any  special 
studies  are  preeniinciitly  valuable  in  the  production  of  this 
md  ela*w  of  results  is  a  question  which  can  be  answered 
more  judiciously,  if  at  all,  at  the  end  of  tlii&  book.  Meantime, 
we  shall  not  err  seriou&ly  if  we  assert  that  a  wholly  fallacious 

lue  has  often  been  placed  upon  so-called  formal  disciplines, 
tt'hich  are  supposed  to  teach  us  how  to  do  things  in  general, 
without  any  qiecial  reference  to  accomplishing  particular 
pesultfl, 

Etliical  Aspects  of  Habit. — The  moment  one  gets  clearly  in 
mind  the  physiological  nature  of  habit  and  its  haeis  in  the 
nen-oiis  tissue?,  its  ominous  signiiieance  for  morality  hecoines 
evident  To  break  up  a  bad  habit  means  not  only  to  secure  a 
|»rnitent,  reformatory  altilmle  of  mind. — this  is  often  eapy  to 
achieve, — it  means  a  complete  change  in  certain  parts  of  the 
nervous  system,  and  this  is  frequently  a  thiniir  of  utmost  diffi- 
culty of  attainment.  No  amount  of  good  resolution  can 
possibly  wipe  out  at  once  Hie  influences  of  nervous  habits  of 
lon;r  stand in|r,  and  if  these  habits  l»e  pernicious,  the  slavery 
of  the  vii'tim  is  Rure  to  be  ]utiftble  and  likely  to  be  permanent. 
On  the  other  band,  the  rnnmentous  significance  for  the  indi- 
vidual and  society  of  deeply  imbedded  habits  of  a  moral  kind 

inot  be  overestimated.  The  existence  of  ^uch  fiabii**  nutans 
lilitr,  reliability,  and  a  promise  of  the  utmo:^t  possible 
confidence.  It  is  all  but  impossible  for  one  to  break  over  the 
moral  hahita  of  a  lifrtime.  One  may  at  times  be  mildly 
tempted  by  the  possibilities  such  breaches  hold  out,  hut  actual 
vialuHon  in  overt  action  k  esaenlially  invpoi^gible.     The  man 
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who  has  bcDn  vicious  all  h\s  life  is  hardly  free  to  become 
virtuous!,  aEtl  the  virtuous  man  h  in  a  kind  of  bondage  Ut 
right^iouisDess.  What  one  of  us  could  go  out  upon  the  atreui 
and  murder  the  first  person  we  met:'  Such  aetion  is  literally 
impossible  for  ufi,  so  long  as  we  retain  our  sanity. 

In  view  of  these  considerations,  no  one  can  over-estimate 
the  ethical  iinportauoe  of  habit.  To  make  of  the  body,  in 
which  our  Imbils  are  conserved*  a  friend  and  ally  and  not  an 
enemy,  is  an  ideal  which  should  be  strenuously  and  intelli- 
gently held  out  to  every  young  person.  One  never  can  say  at 
what  proeise  moment  it  nmy  become  literally  impossible  to 
shake  off  a  bnd  habit.  But  we  know  with  perfect  eertaintv 
that  our  nervous  tissues  are  storing  up  every  day  the  results 
nf  our  actions,  and  the  time  is,  Uierefore,  sure  to  come 
when  no  amount  of  merely  pioua  intention  can  redeem  ue  from 
the  penalty  of  our  folly.  Meantime,  for  one  who  has  fallen 
under  the  ^way  of  a  habit  from  which  he  wishes  to  e&ca]>e.  this 
general  advice  may  be  ^iven :  begin  the  new  regime  at  once,  do 
not  wait  for  t\  convenient  season-  If  the  result  be  not  likely 
to  he  phvHicallv  diRa?tron*i.  ptnp  wholly,  do  not  taper  off.  Give 
yourself  «urronndin£rs  which  will  ofTer  the  least  possible 
temptation.  Do  not  try  merely  to  suppress  the  had  habit.  If 
posHibh\  put  pnTTietldng  else  which  Is  good  in  place  of  it.  See 
to  it  that  vou  an?  alwavs  occupied  in  some  proper  way  until 
you  feel  sure  that  the  grip  of  the  bad  habit  is  loosened. 

It  IS  to  be  frankly  admitted  that  viewed  in  a  broad  wav 
the  benefits  of  habit  have  their  limitation.  If  the  world 
alwayp  did  things  just  aa  thev  have  been  done  In  the  pa^t 
our  civilisation  would  approach  that  of  the  Chinese.  But  the 
rhanjres  which  by  the  consensus  of  intelli^nt  persons  are 
henefieia]  to  mankind,  the  alterations  of  habit  which  are 
progressive*  are  rarely  such  as  have  to  do  with  those  purely 
pcFPonnl  forms  of  action  whose  perversion  constitutes  the 
m03l  flttgrant  fnnn  of  vice. 

Moral  progress  always  consists  in  a  harmonised  action  of 
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wider  and  wider  interests,  the  securing  of  broader  and  truer 
Tisions  of  life.  Such  progress,  while  it  may  change  old  and 
accepted  habits  of  life,  does  not  for  a  moment  involve  any 
departure  from  those  rules  of  personal  honesty,  sobriety,  and 
chastity  which  the  workFs  histor}-  has  demonstrated  again  and 
again  to  be  foundations  of  all  sane,  happy,  human  life. 


CHAPTER  IV 

ATTENTION,    DISCRIMINATION,    AND 
ASSOCIATION 

I.      ATTENTION 

Conscionsness  and  Attention. — We  announced  our  purpose 
at  the  outset  to  adopt  a  biological  point  of  view  in  our  psy- 
chological study,  and  to  attempt  at  every  step  to  see  just  how 
tlie  mind  aids  in  the  adjustment  of  the  human  being  to  the 
environment.  If  we  turn  from  the  merely  general  statement 
that  the  fundamental  function  of  consciousness  is  to  better 
such  adaptive  activities,  and  observe  any  specific  instances 
of  the  process  of  adaj)tation  itself,  we  shall  always  find  that 
the  actual  work  of  accommodation  is  going  on  at  the  point 
which  we  call  the  point  of  attention.  Attention,  we  shall 
accordingly  discover,  represents  the  very  heart  of  conscious 
activity,  its  most  important  centre  of  vitality.  It  therefore 
deserves  our  careful  notice. 

In  a  vague  fashion  we  all  recognize  this  rudimentary  sig- 
nificance of  attention.  Thus  we  speak  of  the  awakening  of 
the  new-born  infant's  mind  when  we  first  see  signs  that  the 
child  is  attending  to  something.  Moreover,  we  roughly 
measure  the  growth  of  children  in  intellectual  maturity  and 
power  by  their  increasing  ability  to  give  prolonged  attention 
to  definite  trains  of  thought.  Alienists  and  sjiecialists  in  ner- 
vous disorders  inform  ns  that  mental  disease  is  commonly 
accompanied  by  disturbance  in  the  power  of  attention.  In 
some  forms  of  neurasthenia  the  attention  is  extremely  un- 
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staHle  and  imtftble,  fitting  from  one  subject  to  another  with 
feveri&h  haetQ*  In  mania  tLere  is  often  a  similar,  but  much 
exaggerated,  attention  to  the  flow  of  disconnected  ideaa.  In 
melancholia,  on  the  other  hand^  as  in  the  milder  types  of 
ucuraathenlc  hypochondria,  attention  is  morbidly  fascinated 
by  fionie  eiagie  idea,  or  group  of  ideas,  and  cannot  be  long 
lured  away  to  the  normal  business  of  life. 

Definition  of  Attention, — When  we  attempt  a  definition  of 
attention  we  cxperieuce  tlie  same  sort  of  difficulty  which  we 
met  in  detining  conseiousnoas,  and  for  a  similar  reason.  So 
long  as  we  are  conscious  at  all,,  attention  in  some  degree  is 
prosfut.  We  therefore  find  it  difficult  to  define  it  without 
employing  the  thing  itself  in  the  detiniUon.  Because  of  thia 
fact,  altention  has  been  commonly  referred  to  as  a  'general, 
or  universal,  characteristic  of  consciousness/  or  as  a  'general 
attitude/  G3p<^*ially  as  an  attitude  of  espcetancy.  In  default 
of  a  wholly  saiisfactory  definition  of  attention,  we  may  at 
Icflst  illnstrate  what  we  mean  by  the  term.  WHien  we  look  at 
a  printed  page  there  h  always  aorao  one  portion  of  it,  per- 
haps a  word,  which  we  see  more  clearly  than  we  do  the  rest; 
and  out  btHond  the  margin  of  the  page  we  are  still  oonsciinia 
of  objw't*  which  we  see  only  in  a  \'ery  imperfect  way.  The 
field  of  consciousness  i^  apparently  like  this  visual  field.  There 
ifl  always  a  central  j>oint  of  which  we  are  momentarily  more 
vividly  conscious  than  of  anything  else.  Fading  gradually 
away  from  this  point  into  vaguer  and  vaguer  consciousncBs*  is 
ft  mar^jin  of  objects,  or  idea?,  of  which  we  are  awnr:*  in  a  sort 
of  mental  indirect  vision.  This  fnvi  that  V97isrwmnfS,s  til- 
V^atja  has  a  foial  point,  which  rcvMh  the  momcnianj  acHvlty 
of  the  mind,  is  tvhat  is  rnrani  hij  ihr.  fart  of  aifmtion^  so 
far  as  it  can  be  deFcribcd  in  terms  of  the  coniflnt  of  conscious 
nes^.  Baldwin  has  sugr^sted  tiio  accompanying  diagram- 
matic presentation  of  the  facta  we  are  speaking  of.  in  con- 
nection with  certain  others.  (Figure  3^.)  The  margin  of 
mental  processes,  outside  the  focal  jwint  of  attention,  con- 
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atitutea  what  James  calk  the  "iringe  of  coDBciousneas." 
Whether  we  are  atteudijig  to  objects  in  the  world  about  us,  or 
to  ideas  in  our  own  minds,  there  is  aJwiiyg  &uch  a  fringe, 
partly  made  up  of  eunaationsj  partly  of  ideas.  No  matter 
what  we  are  especially  attending  lo,  wc  arc  never  com|)]etely 

oblivious   to  all  other  sensor}'  and 
ideational  proeefisefi. 

Sonsalions  and  t)ioughts  to  which 
we  attend  eoinnionly  occupy  con- 
sciousness longer  and  more  steadily 
and  are  ordinarily  clearer  and  more 
intense  than  tlie  reiiminder  of  the 
Jield.  Tims,  if  we  give  our  definite 
attention  to  a  musical  note  we  re- 
mark its  exact  quality  much  more 
perfectly  than  wlicn  we  simply  li^t<?n 
to  it  in  a  casual  way.  It  is  apt 
to  eeem  more  intense,  and  it  cer- 
tainly tends  to  linger  longer  in  the 
mind.  Statements  of  tliie  kind 
bring  out  the  fact  that  we  use  the 
term  attention  at  times  as  virtually 
5i)TionymouH  with  mental  activity, 
and  it  is  thi-s  point  of  view  wliich 
Justifies  us  in  nponkinp  of  dirf/iin^ 
tkf.  aiirntioTi  \a  nn  object  or  to 
any  part  of  the  fieKl  of  cons^cious- 
nees*  To  tnrn  the  nttcntion  to  nn 
objeet  is  dimply  to  direct  one's  mental  activity  toward  it, 
Xow»  our  mental  activity,  considererl  as  directivp*  is  rnm- 
monly  called  conation,  nrd  we  must  accordingly  conclude 
ihftf  nifeniion  is  a  rtiffimentartf  form  of  ronntion.  or  witL 
Tliifl  ifi  unqupstinnnbly  true. 

We  ncv.  then,  that  attention  is  capable  of  being  considered 
in  two  different  wnys.     Wo  may  emphasise  the  mere  fact  of 


Fio.  33.  Graphic  rtpre- 
flpntntion  of  Uip  field 
of  CTiTiHcioiisnesB,  J, 
the  iiiiconscioii^  (ph^'ft- 
ialogirfiJ )  x  i,  thi*  fluh- 
Cfittflcinufi,  by  many 
psvcliolofTiBtfl  not  dis- 
tinRuishwl  from  i :  3, 
diffused,  vague  con- 
ncioust^esfl;  ■$,  more  iirt- 
ive  and  dhtmct  con* 
floiousnesa,  oft4*n  not 
dtstinfOtisHed  from  5^ 
Ih*  focal  point  of  at- 
tfntioTi.  Tlip  wvoral 
Konps  shadp  into  one 
Rnoth<»r  »nd  ar*  bv  no 
Ttipans  iharply  eepa- 
rflted.  as  the  Une^  of 
th*  diapram  unfortu- 
tiQtoly  snp'CfRHt,  (Af- 
t«r  Baldwin.) 
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mental  activity,  illustrated  by  all  attending;  or  we  may  dflrell 
upon  tbe  airurture  of  any  moment  of  such  attentive  con- 
Bciouaness,  and  note  the  fact  of  it8  containing  a  focal  point, 
with  a  fading  margin.  But  our  emphasis  upon  one  or  other 
of  these  phases  of  attention  docs  not  alter  the  fact  that  the 
men  till  process,  which  we  describe  in  these  two  waya,  is  one 
ami  the  same.  In  the  remainder  of  the  chapter  we  shall 
therefore  make  no  attempt  rigidly  to  dissever  these  aspects  of 
every  act  of  attention^  although  we  shall  be  frankly  moat 
interested  in  attention  as  an  instance  of  mental  activity* 
Meanv'hile,  the  best  practical  definition  of  attention  is  afforded 
by  sucli  an  annlysir?  and  description  of  it  as  is  contaitied  in 
the  remainder  of  this  chapter 

Selective  Activities  Disclosed  in  Attention,^ — Probably 
the  most  ptrikinn-  ehamctfristio  of  acts  of  attcnlioTi  ia  their 
selective  nature,  and  tlie  significance  of  this  function  will 
grow  more  conspicuous  as  we  examine  the  facts.  We  have 
seen  that  the  nervous  S3*stpm  is  so  constihited  that  by  means 
of  its  sense  organs  it  is  capable  of  being  affected  by  various 
forms  of  motion  in  the  physical  world,  e.  g.,  light,  heat, 
d,  etc.     ^riiis   fact  has   itself  sometimes   been  regarded 

a  form  of  coFraic.  or  organic  selection.  Thus,  of  all  the 
rates  of  vibration  in  the  physical  world,  the  normal  retina 
reapondi*  only  to  thone  between  the  limits  of  approximately 
440  trillions  and  790  trillions  per  second.  In  a  simifar  way 
the  ear  selects  a  certain  group  of  so^ind  vibrations,  and  bo 
on  for  the  other  senses.  Undoubtedly  there  are  many  forms 
of  vibratioDft  in  the  physical  world  to  which  we  are  either 
partially  or  wholly  insensitive,  because  we  have  no  sense 
organs  appropriately  attuned  tn  their  Rpecial  rates,  and  are 
thus  incapable  of  receiving  them.  The  X-rny  and  magnetic 
currents  afford  illtistnitions  of  such  ph>^ica]  phenomena. 

However  all  (his  may  be.  it  is  easy  to  convince  oneself  that 
innnraerable  stimulations  of  the  kind  to  which  we  art  sen- 
pitive  are  always  falling  npon  the  sense  organs;  and  were  we 


84  PSYCHOLOGY 

conscious  of  all  of  them  at  once  our  minds  vould  present  a 
curious  conglomerate.  As  a  matter  of  fact,  only  a  few  of 
these  stimuli  ever  succeed  in  producing  simultaneously  that 
form  of  cortical  reaction  which  accompanies  consciousness, 
and  consequently  we  arc  never  at  any  one  moment  aware  of 
more  than  a  small  part  of  them.  Apparently  the  psycho- 
physical organism  selects  from  the  wide  range  of  potential 
objects  those  special  ones  which  shall  receive  attention  and 
so  come  to  consciousness.  Thus,  when  reading  an  entertain- 
ing book  we  may  become  altogether  oblivious  to  the  rattling 
of  carts  in  the  street,  to  the  odour  of  the  smoking  lamp,  to  the 
contact  sensations  from  our  clothing,  etc.  Similarly,  when 
w(!  are  preoccupied  with  some  train  of  thought,  our  atten- 
tion dwells  upon  this  idea,  and  turns  away  from  that,  accord- 
ing as  the  one  or  the  other  appears  to  the  mind  to  be  relevant 
and  useful  for  the  business  in  hand.  One  and  the  same 
physical  object  may  be  attended  to  in  various  ways,  so  that 
it  becomes  mentally  several  different  objects.  For  instance, 
the  top  of  my  desk  is  one  thing  when  I  give  it  my  attention 
in  the  search  for  a  mislaid  paper.  It  is  quite  another  thing 
when  I  attend  to  it  in  order  to  determine  of  what  wood  it 
is  made,  and  it  changes  once  again  if  I  attend  to  it  to  dis- 
cover whether  it  can  be  moved  througli  a  certain  narrow  d*>or. 
Indeed,  were  it  not  for  the  selective  activities  exercised  in 
the  fonn  of  reasoning,  it  is  clear  that  we  could  never  make 
any  consistent  mental  advance,  but  tliat  we  should  always  be 
at  tlie  mercy  of  our  sporadic  ideas.  We  can,  perhaps,  examine 
this  Ki'lcctive  function  of  attention  to  best  advantage  by 
analysing  the  principal  forms  in  which  attention  is  found  to 
operate. 

Forms  of  Attention. — Probably  the  most  fundamental 
division  of  attentive  processes,  and  certainly  one  of  the 
oldest,  is  that  into  active  and  passive,  or,  as  they  are  better 
tonnod,  voluntary  and  involuntary  attention.  \  more  satis- 
factor}-  division,  which  we  shall  adopt,  adds  one  more  class, 
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and  recognises  (A)  vnluntarv,   (B)  n on- voluntary,  or  spon- 
taneous, and   (C)   involuntary  atluQlion. 

A,  Voluntary  Attention. — Active,  or  voluntary,  attention 
ia  precisely  iviiat  tliL'  name  implies,  attention  as  the  result  of 
definitely  self-initiated  activity.  In  its  clearest  and  most 
unambiguous  form  it  always  involves  mental  strain  and 
olTon,  Whenever  we  attend  to  anything  because  we  expHe- 
itly  will  to,  wo  are  exercising  voluntary  attention.  It  mat- 
tcps  not  what  the  object  may  he  to  wliidi  our  minds  are  thus 
directed.  It  may  be  a  sound  or  an  odoiir^  an  object  which  we 
see,  or  an  object  whlf  h  we  touch ;  a  iJiou^ht  in  the  mind  itself, 
B  memon,\  an  emotion,  or  anything  one  jdeasee.  So  long  as 
it  is  attended  to,  as  tho  result  of  our  definite  purpose  to  give 
it  atiprtlinn,  it  must  be  regarded  as  involving  a  case  of  volun- 
tary attention. 

That  we  are  capable,  within  certain  limits^  of  thus  direct- 
ing our  mental  activity  wherever  we  will  is  one  of  the 
easiest  of  facta  to  verify  introBpet-tivcly.  Probably  the  reader 
has  found  re^ieatod  occasion,  Ijcfore  reaching  the  present 
point  in  this  hook,  to  make  just  such  voluntary  efforts  of 
uttcntiou  to  prevent  his  mind  from  wandering  off  to  more 
attractive  by-paths,  Obvimisly  the  selective  function  upon 
which  we  have  already  insisted  so  stronglv,  is  conspicnonsly 
in  evidence  in  active  attention.  Moreover,  it  seems  probable 
that  this  type  of  attention,  involvins,  as  it  does,  the  purpose- 
ful direction  of  our  thoughts*  would  in  lis  fully  developed 
form  be  a  ^imewhat  later  achievement  than  the  other  forms. 
which  re<]uire  for  their  existence  far  lei^s  of  experience*  To 
direct  one's  thought  involves  the  possession  of  purposes  and 
planSy  liowever  rudimentary^  and  these  are  the  outgrowth 
of  experience  and  relative  maiurit}'.  Young  infants  are 
hardly  capable  of  voluntary  attention  in  any  proper  sense, 
Althoojch  they  may  achieve  both  non-voluntary  and  involun- 
tarj  attention  from  the  hej^Inning. 

B.  ITon-Voluntary   Attention. — It   requires   no   extended 
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reflection  upon  our  everyday  experience  to  reveal  to  us 
fact  that  in  the  cour&e  of  every  twenty-four  hours  we  attend 
in  an  effortless  way  to  a  great  rmmy  things  to  which  we  have 
no  eiplieit  purpose  to  direct  our  thought^  to  which  we  cannot, 
therefore,  be  said  to  attend  voluntarily  in  the  full  scmee  of  the 
word;  but  to  which  we  certainly  arc  not  attending  against 
our  will  and  ia  spite  of  ourselves.  Such  cases  cgnBtttute  what 
is  meant  hy  non-voluntary,  or  spontaneous,  attention.  A  few  h 
illustrations  may  moke  the  distinction  clearer.  fl 

It  happens  not  infrequently,  for  example,  that  we  suddenly 
arouse  to  consciouBUCt>ti  of  the  fact  that  for  sev^eral  minutes 
our  minds  have  been  running  otT  on  subjecta  4juite  discon- 
nected from  the  special  occupation  with  which  we  may  at  the 
moment  be  engaged.     We  have  ''lost  ourselves/*  as  we  eoy, 
in  some  day  dreamj  perhaps.    Our  prolonged  attention  to  & 
aubject  which  fiincerely   interests  us  U  often  of  this  eamefl 
character.     Our  attention  is  not  given  as  the  result  of  any  " 
effort  on  our  part.     Rather  should  we  find  that  it  required  ^ 
effort  to  direct  our  attention  elsewhere.     It  necessitates  no  fl 
strenuous  act  of  will  for  the  boy  interested  in  athletics  to  ^ive 
his  attention  to  a  newspaper  account  of  a  football  game.    On  ^ 
the  contrary^  his  attention  can  only  be  obtained  for  less  ex-fl 
citing  themes  by  some  artifice  on  your  part,  or  by  a  self- 
sacrificing  effort  of  volition  upon  his.  ^ 

The  attempt  has  often  been  made  to  specify  the  objectaW 
to  which  we  naturally  attend  in  this  spontaneous  way.  Other 
things  equal  we  seem  la  attend  by  preference  to  intense  stjmu- 
lations.  to  objeela  which  produce  pleasure,  to  moving  things, 
to  persons  and  animals,  and  in  general  to  everything  which 
elicits  emotion.  Such  a  list  has,  however,  little  more  than  a 
niuph  su^'S"estive  value.  It  requires  to  be  qualified  in  many 
important  particularg  before  it  can  be  accepted  unequivocally- 

So  far  as  thi^c  t-nw;*  of  non-voluntary  attention  reflect  the 
actual  nature  of  luir  interests,  they  mint  be  n^^arded  as  afford- 
ing peculiarly  intimate  information  of  the  real  character  of  i 
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oup  minds,  and  so  of  our  willa,  Tliey  are  thus,  in  this  par- 
ticular, closely  related  to  voluntary  attention.  After  all, 
what  I  am  interested  in  is  a  very  dose  synonym  for  what 
mentally  and  morally  I  ajn. 

C.  Involuntary  Attention. — However  genuinely  vohintary 
and  non-volumar}'  attention  may  dilfcr  from  one  another,  they 
neither  of  ihem  involve  attention  given  agaittsi  the  wilL  But 
there  are  numerous  cases  in  which,  at  first  eight,  anyhow,  this 
form  of  attention  apparently  occurs;  and  it  is  to  this  that  the 
name  "involnntary  attention"  has  been  given.  Thus,  for 
example,  if  the  door  slams  while  I  ara  writino;  this  sentenoe. 
I  arn  seemingly  obliged  to  hear  the  sound,  however  much  I 
might  prefer  not  to  do  so.  To  be  suro,  if  I  am  suffiuiontly 
preoccupied  a  very  loud  noiee  may  in  thia  way  escape  ray 
Notice;  and  the  oblivtousness  to  ordinary  sounds,  such  as  the 
ng  of  the  dinntT-hell,  the  striking  of  the  clock,  etc.,  of 
persons  thus  en^irossed  in  some  interesting  occupation  ia 
too  familiar  to  require  commonL  Even  severe  wounds  raav 
tmder  such  conditions  go  unnoticed.  Archimedes,  absorbed  in 
Jlis  studies  and  imconsoious  of  the  sacking  of  Syracuse,  is  the 
^hsfiical  illustration  of  this  kind  of  tiling. 

But  despite  the  fact  that  when  one  is  thoroughly  immersed 
in  ?ome  congenial  undertaking  one  l)ecomes  relatively  insen- 
sitive to  sensoiy  stimuli,  which  otherwise  would  be  noticed, 
the  further  fact  obstinately  remains  that  even  under  such 
conditions  stimuli  of  sufficient  intenpity  trill  force  theniselvea 
into  consciousness.  Certainly  wc  should  all  agree  that  in  this 
way  bright  flashes  of  light,  loud  sounds,  unpleasant  odours, 
etc.,  repeatedly  intrude  themselves  ufton  our  attention  dis- 
tinctly against  our  wills.  Moreover,  there  are  experiences  in 
which  ideas,  instead  of  sense  impressionst  thus  force  them- 

Ives   in   upon  our  attention   against  our  willg.     What   are 

lown  as  insistent  ideas  are  of  this  character.  The  hypo- 
chondriac, for  instance,  ia  unable  long  to  keep  his  attention 
Bway  from  his  own  hodily  ailments,  real  or  fanciah    Ke  may 
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make  a  sincere  effort  to  divert  his  mind,  but  in  spite  of  him- 
self the  unwelcome  idcti  presently  shows  its  face  at  the  door 
and  claims  his  reco^ition. 

Less  definitely  morbid  than  such  cases,  and  still  illustrative 
of  the  imperious  conuuand  exercised  at  times  over  our  at- 
tention by  certain  ideas,  are  tlie  intense  experiences  of  the 
emotional  kind.  Great  joy,  great  grief,  great  anxiety,  brook 
no  prolonged  opposition.  \Vc  may  attempt  to  force  our  at- 
tention on  to  the  lines  of  the  day's  work  and  for  a  moment 
succeed,  only  to  find  ourselves  in  the  next  moment  once  more 
masten^d  by  the  idea  we  had  attempted  to  put  behind  us. 
Certain  psychologists  would  prefer  not  to  give  the  name  in- 
voluntarj'  attention  to  these  cases  of  attention  against  the  will 
to  ideas.  But  they  are  clearly  more  closely  related  to  this 
form  of  attention,  as  illustrated  by  our  forced  attention  to 
intense  sensory  excitation,  than  they  are  to  the  other  classes 
we  have  distintniished;  and  we  shall  accordingly  designate 
them  as  eases  of  involuntary  attention. 

Interrelations  of  tlie  Porms  of  Attention. — We  have  al- 
ready intimat{*d  that  involuntary  and  non-voluntary,  or  spon- 
taneous, attention  nre  g(»netically  ]>rior  to  voluntary  attention. 
Undoubtedly  the  earliest  experiences  of  a  baby  involve  in 
largest  measure  spontaneous  attention  to  sensor}'  stimuli. 
The  rude  power  with  which  some  of  these  stimulations  force 
themselves  on  the  chihr.s  notice  might  give  ground  for  the 
postulation  of  involuntary'  attention  also.  Kut  if  we  confine 
the  term  "involuntary  attention"  strictly  to  such  cases  as  those 
in  which  we  attend  against  our  wills,  it  is  doubtful  w^hether 
we  ought  often  to  apply  the  designation  to  a  young  child's  at- 
tention; for  we  can  hardly  speak  with  conlidenre  of  the  new- 
born cliild's  ]>ossessing  any  resolution  not  1o  attend  to  a  given 
stimulus.  Sponfttnrous  affrnfion.  ilirti.  working  in  the  main 
upon  the  srnsortf  maier'uil  supplied  hy  the  physical  surrotmd- 
vigs,  ronntidttt's  probnhhj  the  earliest  and  most  fundamental 
type  of  attention  process. 
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(1)  Voluntary  ntletiii-on  is  apjiart^ntly  a  derivative  form  of 
aponiaufxius  iiUcntioii^  whicli  may  arise  as  soon  as,  and  when* 
ever,  there  it?  a  tendency  U>  the  sfililting  of  attention,  a  felt 
tendoncj  to  opposition  against  the  direction  our  attentive 
energies  arc  taking,  Kvidontly  this  can  only  occur  when  we 
have  developed  intelleetually  to  a  sufficient  degree  to  set  oyer 
Rgain5t  sonir?  inoniontarv'  dispoaiiion.  or  action,  a  more  or  less 
definituJy  formed  phin  involving  interests  and  purpose's  op- 
posed to  the  present  activities.  \Vhen  we  ^ay  that  in  volun- 
tary attenlion  Ave  feiree  ourst*h'os  to  attend  to  fiome  partimlar 
object  or  idea,  what  we  evidently  mean  is,  that  the  mind  in  its 
entirety  is  brought  to  hear  in  suppressing  certain  disturbing 
olijects  or  ideas,  and  In  hriu^'ing  to  the  front  the  chosen  ones, 
Tlie  act  of  A^oluntary  attentiorj  I?-,  m  shorty  an  expression  of 
the  sovereignty  of  the  wlioSe  mind  over  its  lesser  [larltii,  1.  c, 
over  the  dislnrhing  or  olUinng  ideas  arid  sensations. 

( 2 )  As  has  heen  already  pointed  out,  sponianrous,  or 
non-voluntanf,  attention  is  likewise  in  reality  just  eueh  an 
feipres^Jion  of  our  total  mental  organisation  at  the  moment. 
Those  things  to  which  we  spontaneoualy  attend  are  the  things 
to  which  our  minds,  by  virtue  of  their  temporary  condition, 
inevitahly  go  out.  And  if  we  took  into  account  the  entiret}' 
of  the<^e  spontaneous  acts  of  our  attention  for  any  considerable 
perind  of  time,  we  should  imdoubtedly  secure  an  extremely 
neeunite  portrait  of  the  real  constitution  of  our  minds.  In 
the  sense,  therefore,  u]>on  whieli  we  commented  briefly  in 
an  earlier  paragrnph  of  the  chapter,  non-voluntarj-  attention 
is  it*>lf  nn  expression  of  (he  individuality  of  the  mind,  and 
thns  an  expression  of  the  true  imuree  of  our  volitional  acts. 
It  is  a  sort  of  voluntary  attention,  in  which  there  is  no 
inUrnat.  mental  opposition  to  bo  overcome,  and  from  which 
we  an'  eontieqiiently  apt  io  feel  one  ehnraetenptic  fact  nf  com- 
plete volition  has  been  snhtracted.  Kxicrnal  obstacles  are 
of  course  repeatedly  encountered  and  mastered  in  this  form  of 
mental  actiTity.     It  apjicars,   then*  that  the  distinction  be- 


90  PSYCHOLOGY 

tween  voluntary  and  non-voluntary  attention  is  not  absolute, 
in  the  sense  that  we  can  always  determine  without  question 
to  which  class  a  specific  case  of  attention  belongs.  Quite  the 
contrar}'.  It  appears  that  there  is  a  gradual  transition  from 
one  class  to  the  other,  through  cases  which  partake  of  the 
ciiarac'teristics  of  both  forms. 

Thus,  for  example,  we  should  have  to  admit  the  existence 
of  many  cases  in  which  it  would  be  all  but  impossible  to  say 
whether  we  were  attending  to  certain  subjects  as  the  result  of 
a  definite  purpose  and  an  explicit  effort  to  attend,  or  as  the 
result  of  more  or  less  unconscious  mental  drifting.  What 
shall  one  say,  for  instance,  of  the  attention  which  is  given  to 
the  routine  duties  of  daily  life?  Some  of  them  undoubtedly 
require  definite,  purposeful  attention.  Others  enlist  our 
spontaneous  interest,  require  no  eflTort  and  reveal  little  or  no 
antecedent  purpose  to  attend.  Many  others  are  surely  on  the 
border  line,  where  it  is  not  easy  to  say  whether  our  attention 
is  altogether  due  to  spontaneous  interest  or  to  preconceived 
purjwse.  ifeantime,  we  must  admit  that  it  is  in  voluntary 
attention  that  consciousness  raises  the  human  being  into  the 
greatest  freedom  from  mere  routine,  with  the  greatest  inde- 
pendence from  mere  temporar}*  surrotmdings. 

(3)  The  true  relation  of  involuntary  attention  to  volun- 
tary and  non-voluntary  attention  can  hardly  be  understood 
without  reference  to  the  psychophysical  organism  as  a  whole. 
But  fortunately  we  have  all  along  taken  this  into  account, 
and  our  present  mention  of  it  will  mark  no  change  in  our 
point  of  view. 

So  far  as  concerns  such  instances  as  those  in  which  we  are 
forced  against  our  will,  or  at  all  events  without  our  mental 
consent,  to  notice  intense  sensations,  it  would  seem  that  in- 
voluntary* attention  must  be  fundamentally  opposed  to  volun- 
tary attention  at  least,  whatever  might  prove  to  be  the  case 
as  n^^xards  non-voluntary  attention.  The  one  form  of  atten- 
tion expresses  the  will,  the  other  either  defies,  or  disregards, 
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the  will.  Such  differences  certainly  appear  to  be  funda 
mental;  but  vie  sliail  st^e  reasoa  to  modi  fir"  this  vie^fr^  when  we 
consider  that  both  forms  of  attention  are  vital  functions 
whlcli  are  brought  out  and  developed  !n  the  general  adaptive 
reaction  of  the  organism  to  ita  social  and  physical  surround- 
ing^,  If  we  remember  that  those  objects  which  are  harmful 
to  us  commonly  stimulate  the  nerves  very  violently,  we  sliall 
begin  to  see  how  in  the  general  economy  of  the  organism  it 
may  he  useful  to  have  our  senees  so  constructed  that  they 
shall  call  our  attention  to  sxich  possible  sources  of  danger  aa 
are  represented  by  these  intense  stimiilij  even  when  we  do  not 
consciously  desire  to  have  our  quiet  thus  invaded.  We  shall 
be^n  to  see  that  in  tJie  interests  of  the  eontinnatiou  of  life 
and  health  it  may  be  desirable  that  loud  sounds  and  extreme 
tem[.>erature3^  intense  lighta  and  violent  odours,  should  have 
the  power  to  elicit  the  attentive  reactions  from  tk*,  just  as 
do  the  pains  of  over-fatigue  and  of  diseased  condiliuns  of 
our  bodily  organs.  In  a  sense,  therefore,  such  reactions  are 
instances  of  a  kind  of  organic  selection  from  among"  variouo 
movements  of  juat  those  which  shall  result  in  our  making 
momentary  accommodation  to  the  invading  stimulus.  If  it 
prove  really  menaeing,  we  may  then  take  to  flight*  or  adopt 
such  otlier  precautionary  measures  as  the  situation  demands. 
If  it  be,  in  point  of  fact,  innocuous  or  insignificant,  our 
minds  are  left  Itvq  to  revert  lo  llie  interrupted  occupntion. 
Involuntary  attention  of  this  kind  represpnli«,  acwirdiii^^Iy, 
tlie  protest  of  the  primarily  physiological  portion  of  the 
organism  against  a  too  complete  subserviency  lo  merely  in- 
tellectual conscious  processes. 

Involuntary  attention  is  only  involuntary'  when  the  mind 
is  viewed  in  isolation  from  the  body.  It  is  a  kind  of  spon- 
tiinciius  bodily  attention,  and  it  is  nndoubteilly  seb-ctive  in  a 
tnie  cnouf^'h  nensH'.  Moreover,  even  when  vit-wed  from  the 
mental  side  alone,  such  attention  could  only  properly  be  cniird 
involuntary,  never  passive.    The  term  pu&sive  is  *{uitc  Tnis- 


92  PSYCHOLOGY 

leading.  Involuntary  attention,  once  it  is  aroused,  is  just  as 
genuinely  a  form  of  mental  activity  as  is  voluntary  attention. 
Its  antecedents,  both  mental  and  physical,  are  in  part  diirerout 
and  often  its  consequences  are  different  too.  But  both  opera- 
tions are  mental  acts,  and  neither  of  them  can  properly  be 
designated  in  terms  of  pure  passivity- 
Summarising  Statement  on  the  Forms  of  Attention. — 
In  all  forms  of  attention,  then,  we  find  selective  activity 
revealed.  Selection  always  implies  a  purposive,  forward- 
looking  type  of  action,  and  this  is  precisely  what  attention 
is  in  all  its  forms.  It  stands  for  the  fact  that  the  organism 
is  teleological  in  its  very  constitution.  That  is  to  say,  the 
organism  contains  within  it?clf  certain  en(1$  to  be  attained 
in  course  of  development  by  adjustive  activities.  In  part 
these  ends  exist  im!)edded  in  the  physiological  mechanisms, 
where  they  come  to  light  as  reflex,  automatic,  and  instinc- 
tive acts,  sometimes  accompanied  by  consciousness;  and 
in  part  they  exist  as  conscious  purposes,  in  which  case  they 
appear  as  recognised  intentions.  In  spontaneous  and  volun- 
tary attention  the  psychological  antecedents  of  the  act  are 
more  conspicuous,  in  involuntar}'  attention  the  physiological 
antecedents  are  more  prominent.  All  three  forms,  however, 
involve  as  a  matter  of  course  both  neural  and  j)sychical 
factors.  Figure  34  indicates  the  genetic  relations  of  the 
three  forms  of  attention. 
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Fio.  34.     Showing  genetic  rolations  of  forms  of  attention. 

Duration  of  Attention. — It  is  extremely  ditTicult  to  secure 
reliable  information  as  to  the  length  of  time  we  can  and  do 
attend  to  objects  in  non-voluntary  and  invohmtary  attention, 
for  the  conditions  m  these  forms  of  attention  are  necessarily 
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very  unfavourable  to  accurate  introspection.  But  having  clis- 
WTcred  that  the  differences  amoug  the  several  forms  of  atten- 
tion are  relative  and  not  absolute,  we  naay,  perlmpSj  safely 
Sfifitunc  that  the  facts  which  we  iind  in  voluntary  attention 
are  fairly  rcpresenlativc  of  the  other  forms,  and  these  facts 
arc  fortunately  rather  easy  to  make  out.  All  voluntary  atten- 
tion displays  a  more  or  less  rhythmic  puUe,  the  duration  of 
wliich  vanos  considonihly  under  ilillerent  cnndilions.  If  we 
attempt  to  attend  (o  a  letter  on  this  page,  we  shall  fmd  that 
we  ''an  only  do  tiiis  For  a  moment  or  two,  unless  wo  constantly 
observe  aoniPthing  new  about  it.  Otherwise  we  invariably 
find,  either  that  the  eye  has  moved  away  to  Boraething  eW,  or 
that  the  mind  has  wandered  olf  on  tn  an  entirely  different 
subject.  However  conj^tant  t)ie  phy.sical  oliject  may  remain, 
to  which  we  thus  attend,  we  can  only  continue  our  attention 
In  it  jinivided  we  continually  see  it  in  some  fresh  fashion; 
providi'd,  that  is  to  j^A}\  that  the  mcntai  ohjrrt  keeps  changing. 
This  seems  to  bo  a  fundanipntal  law  of  nur  mental  life,  and 
did  spare  permit  we  mi;jht  profitably  cnlnrp?  nt  ^lome  length 
npon  its  inipHcatton.  A  few  oonsequenccB  we  may  properly 
pause  to  mention. 

A.  Conseqnences  of  Cliange  in  the  Focus  of  Attention. — 
Evidently  Lliaui^'r-  15  the  [irimal  law  of  iricutai  life,  as  well  as 
of  bodily  life,  Thouj^ht  processes  which  cease  to  move,  cease 
to  exist.  They  simply  *;o  out.  To  kwp  a  thought  alive  we 
must  keep  turnin^^  it  over,  keep  doing  something  with  it. 
Mental  paralysis  is  mental  death.  It  is  a  fnmiliar  eaqperience 
witfi  all  of  us,  ei^ffcctaJly  with  student?,  t!iat  occasionally  when 
a  quepdon  basked  us  our  minds  either  become  perfectly  blank. 
or  remain  for  a  moment  stupidly  confronting  the  mere  sound 
of  the  wt^rds  addressed  to  us.  In  such  a  case  the  only  salva* 
tion  lies  in  doint?  something,  doitifj  almost  a>j\jihin(f  is  better 
than  such  qiiiescence.  Often  to  begin  speaking  is  sufficient  to 
break  the  ppell.  however  pointless  our  remarks  may  be.  The 
of  «pee<'h  starts  up  the  cerebral  nmehinery  and  presently, 
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if  we  keep  our  composure,  we  gidt  our  thought  once  more  in 
movement  Similarly,  the  bov  lold  to  tkink  about  what  he  is 
Btutiying  finds  hiniseU,  in  the  effort  to  execute  the  injuQction 
laid  upon  him.  eimply  surveying  Ihc  page  Iwfore  him  with 
on  apathetic  gaze.  He  is  merely  ejcposing  hiniaelf  innocu- 
ouely  to  the  Hght  waves  prw/eeding  from  the  page.  Menially 
he  is  either  in  a  condition  of  partial  aephyxiationj  or  his  mind 
is  off  engaged  upon  something  realty  of  intereat  to  him.  He 
is  not  in  any  proper  sense  attending  to  the  subject  matter  of 
his  work  at  all.  p^or  siiclt  a  youth  the  sole  poHsibiVity  of 
progress  consists  in  taking  the  topic  and  forcing  himself  to 
turn  it  over,  ask  questions  of  it,  examine  it  from  new  sides. 
Presently,  even  though  eiich  qucetiona  and  inspections  be  very 
foolishly  conceived,  the  subject  will  start  into  life,  will  hegia 
to  connect  itself  with  things  he  nlrcady  knows,  will  take 
its  place  in  the  general  furniture  of  his  mind ;  and*  if  he  takea 
the  next  and  all  but  indispensable  step,_and  actually  puts  hia 
rudimentary  information  to  some  use,  applies  it  to  some  pra<s 
tteal  problem,  inrvtrporates  it,  perhaps,  in  an  essay,  or  even 
talke  about  it  with  otlicrs,  he  will  find  he  has  ac<iuirpd  a  real 
mental  too!  which  he  can  uge^  and  not  simply  a  dead  load 
which  must  \n  carried  on  his  already  aching  back. 

What  we  cjill  altrnding  to  a  topic  for  a  considerable  period 
of  time  will,  therefore,  always  he  found  to  consist  in  attend- 
ing to  changinff  phusrs  of  the  subject*  to  ideas  associated  with 
it.  Thufs,  to  iix  one's  mind  upon  history  for  an  hour  or  two 
will  involve  attending  to  hundreds  of  thoughts  about  the 
special  liiatorical  puhject,  or  problem,  with  which  we  are 
concerned.  Accorrlingly,  these  instances  of  the  practical  con- 
timmlinn  of  attention  to  a  sinejle  subject  strongly  confirm 
our  position,  fnRtead  of  contradicting  it,  as  might  seem  at 
firet  fight  to  he  the  case. 

3,  Why  Attention  Shift*. — It  has  been  suggested  that  the 
r&pjd  rhnn^es  of  attention  are  due  primanly  to  fatigue  in  the 
delicate  cortical  cells  which  are  connected  with  codbcIous  proC' 
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esses.  Whether  this  statement  be  accepted  or  not,  we  gain  a 
vcn*  signiricant  eugget^tion  in  explanation  of  these  changes, 
when  we  remember  what  the  essential  function  of  attention 
appears  to  be.  \Vc  remarked  at  the  outset  that  attention  is 
simply  a  naaie  for  the  operation  of  tlie  centralj  and  most 
active,  portion  of  the  field  of  consciousness.  We  have  all 
along  maintained  that  the  real  business  of  cansciousncsH  is  to 
be  sought  amid  tlie  adaptive  rc^poni^s  of  the  orgauii?m  to  its 
life  conditions.  We  have  also  pointed  out  that,  if  this  concep- 
tion be  true  at  all,  it  is  at  the  point  of  attention  that  we  shall 
find  the  jiiost  obvious  and  important  part  of  the  adjusting 
activity  in  progress.  Now,  in  the  nature  of  the  case,  each 
paxticnlar  act  of  adjustment  must  be  of  relatively  brief  dura- 
tion. In  the  case  of  common  objects  in  the  world  of  sensa- 
tiona  it  consists  as  a  rule  merely  in  the  recognition  of  tlie 
Btimulus  (c*.  *;.,  as  a  colour,  as  a  sound,  as  a  book,  or  a  word, 
etc.),  with  a  motor  response,  which  consists,  perhaps,  in  some 
movement  of  the  eyes  or  head  calculated  either  to  bring  to 
notice  some  new  and  ueeful  phn&e  of  the  stimulus,  or  to  divert 
further  attention  altogether  away  from  it.  Thus  w^e  look, 
for  instance,  at  a  book,  recognize  it  as  the  one  for  which  we 
are  seareliing,  pick  it  up  and  proceed  to  examine  it;  in  this 
way  continuing  the  activity  of  attending  to  the  book,  but,  as 
a  matter  of  fact,  continuing  it  in  the  form  of  attention  to  ever 
new  featurei*.  The  j^ame  sort  of  thing  is  true  when  our  atten- 
tion is  occupied  with  ideas,  instead  of  with  sensationft,  Tn 
short,  eo  far  as  attention  is  really  an  activity  of  the  relating, 
adjusting  kind,  its  work  is  done  when  the  relation  between 
the  mind  and  the  thing  attended  to  h  once  estahlissbed.  This 
M  the  mrninl,  as  distinct  from  the  physioloirical.  part  of  the 
adjustment;  and  attention  must  go  elsewhere,  because  it  is 
intrlnpirally  the  adjusting  net  itself,  and  other  thinfjs  ar€ 
demnndin/f  of  the  or^anmn  the  stime  fnerqxes  of  ndjusfment. 
To  retain  our  attention  for  any  considerable  period  an  object 
mu«t^  therefore,  by  changing  its  aspect,  present  Itself  ae  a  new 
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object,  to  which  fresh  responses  can  lie  maile.  No  doiibt  we 
find  here  the  reason  why  painful  objwts  arc  so  iinp^riou?;  in 
their  monopoly  of  our  attention.  They  demand  an  atljttsU 
niont  which  wt?  are  often  unablo  to  inake  eiuocssfu^ly  nnd 
DttenlioTT  confir^qMently  recurs  to  them  again  and  again, 

Eange,  or  Scope,  of  Attention, — The  qui^stion  in  often 
ai^ked :  II«jw  man}"  thin;t(s  ean  we  attend  to  at  once?  Various 
answers  hare  been  given,  some  authorities  maintaining  that 
we  can  attend  only  to  onp  ohjcct  at  a  time,  others  insisting 
that  we  may  attend  to  an  indelinite  number.  We  must  sharply 
distinguish  between  the  question  in  the  form  in  which  we 
have  given  it,  and  Ibe  question  ofttm,  but  erroneously,  treated 
as  synonymous  with  it,  t,  p..  How  many  things  can  we  Jo  at 
one  time?  We  have  seen  in  the  preceding  chapter  that  there 
is  literally  no  limit  to  the  numl>or  of  things  wc  cnn  Icnra  to 
do  at  once.  It  U,  in  this  latter  easo,  simply  a  qtieiitton  of  how 
clHbf)rate  we  can  make  our  hal)itual  motor  aetivities.  A 
skiUrd  pinnieU  or  a  trained  acrobat,  may  do  (iozens  of  tbinj.'a 
fiiniiiltaneously.  But  the  question  of  bow  inany  things  we  can 
attend  to  is  mutdi  more  puzzling. 

Tlie  difTcrcnces  oP  opinion  npon  the  matter  are,  howevcrj 
apparently  ilue  in  the  main  to  a  failure  to  define  with  pre- 
cision the  underlying  lui-ntul  conditione.  It  is  the  view  here 
adopted,  that  we  never  have  more  than  one  mental  objf.ci 
before  the  inind  at  any  one  momcnL  This  obji.vt  may  be 
complex,  or  simple,  but  if  it  is  really  present  in  its  entirety 
to  consciousness,  it  is  cognised  mentally  as  a  single  thing. 
Tn  ilTustmIr,  wo  lu/iy  take  the  case  of  jierceiving  a  table.  If 
we  examine  intrnsjHvtively  tlie  manner  in  which  we  are  con- 
Bcious  of  siich  an  object,  when  we  allow  the  eyes  to  rest  tno- 
mentnrily  upon  it,  we  find  that  we  perceive  it  as  a  comp]< 
sinfjJr  objcet ;  not  as  fmir  h'gs,  ]thi3  a  top,  plus  a  colour,  phil' 
A  particular  sliape,  etc.  Now,  these  characterietics  of  a  tiihle 
which  wf  have  mentioned  all  corrf's|inud  In  di^tintyuishable 
parts  of  it,  nnd  we  miglit  npenk  in  a  certain  Bcnse  of  having 
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atlemloil  to  all  Lljese  circumstances  at  onco.  Bui  this  would 
bo  an  injudicittiis  inodt*  of  expression,  tendinj?  to  t'onfuse  imr 
abilily  to  analyse  tlie  plivsiciil  ohjcct,  or  our  own  ronscious- 
jii's.s  of  tfie  oiijtTt,  with  tlie  fact  of  llic  manni.^r  in  wiucli  we 
artualiy  perceived  it  in  our  momentary  glance.  However 
many  things,  therefore,  mnv  be  present  to  us  at  one  moment, 
it  eeems  probable  tliat  our  eonsciouBness  is  of  all  of  them  as 
a  single  mental  object,  which  we  may,  nevertheless,  itninfs 
diately  recognise  as  being  complex  in  its  constitution,  mean- 
jng,  and  references.  Indeed,  we  may  go  further,  and  say  that 
in  order  to  perceive  an  object  os  one,  there  tnusl  be  some  eom- 
filexity  in  it,  which  we  thus  synthesize  into  a  unit,  A  pure, 
nndilTerentiated  conR-ious  quality  never  doeg,  and  apparently 
nevur  can,  constitute  the  object  of  a  cognising  conseiousuess. 
Plurality  is»  in  short,  just  as  necessary  for  an  object  of  atten- 
tion as  unity:  but  our  mental  activity  always  ^nvcs  tlie  stanijt 
of  unification  to  these  plural  particulars.  Hom*  many  such 
parlicolars  can  he  brought  together  in  any  one  act  of  con- 
sciouimess  is  a  practical  problem  for  experimental  psycliolog}\ 

The  various  inten^stinj?  experiments  whicli  have  been  per- 
formed to  teat  the  so-called  scope  of  momentary  conscionsneas 
must  all  be  interpreted  in  the  light  of  the  foregoing  consid- 
rratiitn.^.  Thus,  we  find  that  witli  momentary  exposure  we 
nau  cognise  visually  four  or  ^s^  letters,  under  proper  condi- 
tions. When  the  letters  make  words  the  number  wluch  we 
can  co^ise  in  this  instantaneous  fae:hion  quickly  rises.  It 
15  possible  to  make  the  exposure  time  so  short  that  we  cannot 
peix^eive  anything  with  certainty.  As  thi'  ilurution  of  the 
eifioaure  is  lengthene<],  we  Foon  reach  a  point  where  we  can 
f(»el  our  attention  rapidly  shiftinf^  to  take  in  serially  two  or 
more  g:roops  of  the  letters  or  words.  Siinihir  ex])eriment3 
have  been  made  with  sensations  oilier  than  t))ose  of  vision 
with  resulta  differing  in  detail  hut  similar  in  the  principles 
involve<l.     To  these  fncis  we  shall  revert  in  another  chapter. 

Some  aensations,  which  liave  become  thoroughly  dissociated 
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from  one  another,  Beeminglv  refuse  to  come  together  at  all 
into  simultaneous  objects.  Thus,  experiments  liave  boen  mude 
which  render  it  altogether  problematie  whether  we  can  attend 
to  a  sound  and  a  colour  simultaneously.  We  hear  the  sound 
and  then  the  attention  oscillates  to  the  colour,  or  vice  versa. 
The  same  thing  is  true  of  eensatiomi  of  contaet,  when  eon- 
joined  with  either  sound  or  colour.  On  the  other  hand, 
fusions  of  two  kinds  of  senealions»  like  those  of  taste  and 
emoll,  are  of  eonr^^  always  attended  to  as  simultaneous.  They 
are  not  Bene;cd  aa  two. 

Inattention  and  Scattered,  or  Dispersed,  Attention, — Inat- 
tention is  often  spoken  of  as  though  it  were  a  positive  mental 
t'ondition,  just  Hke  attention.  As  a  matt^T  of  fart  inattention 
to  any  subject  simply  means  attention  to  some  other  snViject, 
In  fichool-ehildren  of  various  ajies  tliis  condition  is  often 
exasperating  to  the  last  degree.  lU  cause,  however,  is  not  the 
abeotute  loss  of  attentioDj  but  the  direction  of  it  into  some 
forbidden  but  attractive  channeh  Wandering,  or  sporadic, 
attention  also  h  never,  properly  speakings  the  negntive  of 
attention.  It  is  simply  the  unstable,  flitting;,  ineSteicnt  form 
of  it.  This  condition  is  sometimes  spoken  of  as  scattered 
attention^  and,  when  not  due  to  actufll  mental  disease,  is  cer- 
tainly attrihulJible,  if  long  continued,  to  bad  mental  surround- 
ings, i.  e..  surroundings  which  neither  encoura^  nor  give 
scope  for  the  expression  of  native  and  normal  interests.  Tt 
ifl  projier  enough  to  sp>eak  of  the  marginal  part  of  the  field 
of  conaciousnesa  and  of  the  unempha5ii?>ed  aspect?  of  the  foenl 
part  as  belonpng  to  the  region  of  inattentiottj  but  sueh  ex- 
pressions must  hi'  understood  as  marking  differences  of  de- 
gree in  attentivencss,  not  a  radical  distinction  in  the  kind  of 
process  concerned, 

Diitper»fd  atienfwn  is  another  much  abused  term.  To  have 
one'n  attention  completely  disi)ersed  wottld  U'  to  l)ccomc 
onconflcioiis.  Tlir  etjnditions  properly  ili'scribable  by  this 
terra  aa*  ilhi.slrale<l  in  the  general  lowering  of  our  menial 
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alertness  when  we  iTeeonie  drowsy.  Mental  distinctions  of 
all  kinds  tend,  under  such  ciTcurostances,  to  become  blurred 
and  intJeliuite.  The  state  is  one  of  fading  attention,  NeTer- 
thelesSj  as  long  as  we  are  conscious  at  all,  we  are  always  mort 
clearly  aware  of  some  part  of  the  field  of  thought  than  we  an 
of  the  remainder*  Our  attention  is  never  distrihuted  evenh 
ver  the  wliole  of  the  conscious  field.  If  it  ever  were  thu 
distributed,  completely  dispersed  attention  would,  indeed,  b 
realised. 

Motor  Accompanimenta  of  Attention. — It  will  be  remem 
bered  that  in  our  aceount  of  the  nervous  system  we  mentioned 
the  existence  of  evidence  tending  to  show  the  importance  of 
the  aaaociation  areas  of  the  frontal  lobes  for  the  higher 
forms  of  mental  process  involving  concentration  of  attention, 

I  In  our  deikription  of  attention  thus  far,  we  have  also  made 
Dccasiona]  reference  to  the  part  played  by  sense  organs  and 
lirain;  but  this  fia*  been  somewhat  incidental,  and  we  have 
^ardly  noticed  at  all  the  coo-^picuous  position  of  muscular 
^tivities.  To  bring  out  the  significant  facte  bearing  on  these 
matters  It  will  be  convenient  to  avail  ourselves  temporarily 
kof  anotlier  comuion  olastiilication  of  attentive  proceasea,  dif- 
fering from  that  which  we  have  employed.  This  \s  the 
division  of  aUention  a^  flenftor}*.  or  ideational;  a  division 
which  fertnin  of  our  illustrations  have  involved,  Alt  atten- 
tion to  objects  stitmilating  the  sense  organs^  every  process, 
lliprefore,  of  sensation  and  perception,  involves  gensory  atten- 
tion. All  attention  to  ideas,  images,  thoughts,  etc,  is  idea- 
tional attention.  The  fit^t  t^^pe  of  activity  involves  both 
eense  organ  and  brain,  whereas  the  second  type  involves  inune- 
diatcly  onlv  the  brain. 

A.  In  Sensory  Attention. — ^In  normal  sengoiy  attention 
mngcutar  raovenvents  seem  always  to  be  concerned.  These 
movements  are  accommodatoiy,  and  are  calculated  to  put 
the  sense  organs  in  the  best  attitude  to  receive  distinct  im- 
preeeione  from  the  objects  stimulating  them*    In  rision,  for 


g6 


PSYCHOLOGY 


object,  to  "which  fresh  responses  can  be  matle.  No  doubt  we 
find  here  the  reason  why  painful  objocts  are  so  imporious  in 
their  ir»onopoly  of  nur  attention.  Tlioy  dornantl  an  ai^jiist- 
niftit  which  we  arc  often  unable  to  make  suere.s.sfully  and 
atteDtion  consequently  rnctirg  to  thorn  again  and  again, 

Eange,  or  Scope,  of  Attention. — The  ijuestion  is  ofton 
asked;  lluw  nutny  tliiu^ti  van  we  aUend  lu  at.  ontHi?  Various 
answers  have  been  g-iven,  some  aulhoritio.^  maintaining  that 
we  can  attend  only  tf>  one  object  at  a  time,  otiicrfi  insiptin^ 
that  we  ia«y  attend  to  an  ind<'limte  niunben  We  must  sharply 
disUnguiah  between  the  questinu  in  the  form  in  which  we 
have  given  it,  and  the  question  often,  but  erroneou-«lv,  treated 
as  syneinymous  witU  i(,  i.  c.  How  many  thin^^^a  can  we  do  at 
one  time?  We  have  teen  in  the  preeeding  ehajiter  that  there 
is  literally  no  limit  to  the  nundter  of  tilings  we  can  learn  to 
do  at  once,  H  in,  in  this  lattiT  ciLse,  simply  a  question  of  how 
elal>nrate  we  can  make  our  hobitual  motor  activities.  A 
skilh'd  pianist,  or  a  tmined  ncroliat,  may  tin  dozens  of  things 
BJiuultaneouely.  Bui  the  question  of  how  many  things  we  can 
attend  to  is  much  more  pujizling'. 

Thr  dtlTerenees  of  opinion  wjion  tbf*  matter  are,  however, 
apf)arently  dui*  in  tb<*  main  to  a  faihire  to  de^ne  with  pre- 
cifliun  tlie  un«l(^rlyin^«  mental  conditions.  It  is  the  view  here 
adopted,  that  wo  never  have  more  than  one  mi'ttial  ohjfd 
before  the  mind  nl  nny  one  moment  I'his  object  may  be 
comp]r.x,  or  simjde,  but  if  it  is  really  present  in  its  entirety 
t/>  consaeiousnoflfl*  it  ib  cognised  mentally  as  a  sin^^le  thing. 
To  illustrate,  we  may  take  the  case  of  perceiving  a  table.  If 
we  examine  inlro^peetivrlv  llu*  manner  in  which  we  are  con- 
ficions  of  such  an  object,  when  we  allow  the  eyes  to  refit  mo- 
mentarily upon  it,  we  find  that  we  perceive  it  a.^  a  complex 
sin^ir  ftbjtTl;  not  an  four  Icije,  plus  a  top,  pluK  a  colour,  plus 
a  particular  nhai>e,  etc.  Now,  thesio  eharaotoristics  of  a  table 
which  we  have  nienlioneil  nil  corrr^[i'>nd  iti  dls(in;iuii:hnlde 
parta  of  it,  and  wr  nil>rht  s[»^'«k  in  a  certain  sense  of  having 
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Forthermore,  the  effort  to  fix  our  attention  firmly  upon  any 
train  uf  tlioiight  is  gonerally  atxtmipanied  by  21  strong  tt^n* 
doDcy  to  asjsume  some  spot-ilic  bodiiy  attitudo,  in  which  we 
somt'wlial  uiK'oui^ciousiy  pei*k  to  |ii\'vuiit  the  distraction  of 
our  aUt'Dtion  by  oiit-^iilc  disturliaiiccs.  In  iJiis  otTort  the 
brows  are  often  vvriiiklnl,  tliv  lireathin*!  iiiijwilcdj  the  htwly 
bent  over  and  hiM  rigid,  the  hamU  clem-hoil,  ibe  bt'ftd  tilted 
in  t\ih  \tn\  or  ihat.  The  altitudes  wliicli  we  thus  assume 
evidently  Hhare  with  the  f^onse-organ  acTonimcKlaliuns  ulrt^ady 
mentioned,  the  fniudion  of  jiiitlinn  (ln^  orjiituiiim  in  the  most 
advjnUn;.M'ous  posilittri  fitr  tiitH'tiu^  llic  s^HvIai  doiiiand  ino* 
montarily  laid  upon  it*  Indte*!,  nuiny  of  these  attitudes  arc 
chanu-lerislic  of  all  attentive  jiriHt-ss  whether  sensory  or 
iiUvitioiiul,  The  ppvebojiliysical  elFort  at  conrentratlon  owr- 
flows  in  movements  ealculated  to  assist  in  reaching  tlie  desired 
end.  The  ariunl  vahie  of  thvsti  inovmientH  probably  varies 
greatly,  aiid  drjH-nds  (If  npiin  their  t^ucte^*  in  eliniiimting, 
nr  ncutralisin^r.  the  effect  of  the  disturbing  stim\di  from 
without;  and  (2)  in  their  cnntribiition,  throu^di,  (heir  corti- 
cal effects,  toward  the  continuation  of  the  ongoing  activity. 
Thus,  if  more  nervous  eiur^'  is  being  liberated  than  can 
Ik*  ]>roperly  dispo-ioiJ  of  l«y  lUe  pnthwavii  of  disi^iurtre  involved 
in  the  Hpecial  matter  in  band*  these  overllow  motor  fiaihwaya 
may  be  called  in  to  take  caro  of  the  excess  of  neural  activity, 
and  &n  indinvtiy  forlbcr  the  on^oinu'  occupation. 

C.  Involuntary  Muscular  Processes  and  Attention. — 
ExfUTtiuent;;  show  that  the  invohuiliiry  muscular  pri»ce*ses, 
WK'h  as  those  of  n?-'*piration  and  circulation,  al-^o  n^fltHt  the 
changes  in  attention.  When  attention  is  much  perturbed, 
they  display  rapid  and  rdativcly  vi<dcnt  nscillalions,  \Mien, 
on  the  olher  hnnd  uiteiitton  moves  alon;^  6m*w)th1y^  these 
motor  n*action<*  are  al>to  Htahte.  Kxlen»*ive  investifrations  have 
alfto  Ijccn  made  to  i^slahHsh  (he  correlation  of  certain  fixed 
forms  i»f  cirenlatory  and  nsfn'ratory  activities  with  voluntary 

fd  involuntary  attention  rcsjiectively.     The  results  ore  too 
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complex  and  too  imperfectly  confirmed  to  justify  description 
here. 

Sensory  Indices  of  Motor  Attitudes  in  Attention. — 
The  motor  activities  which  accom])any  processes  of  attention 
necessarily,  at  least  in  the  ca?e  of  tl;e  voluntary  niuscUs.  fien] 
back  toward  tlie  cortex  sensory  impulses,  which  may  then 
enter  into  the  general  field  of  consciousness  to  modify  its  (;om- 
plexion  and  tone.  Those  are  sometimes  spoken  of  as  the 
"strain  sensations"  of  attention.  It  seems  probable  that 
there  is  a  small  group  which  characterises  in  some  measure 
all  attention,  and  that  the  use  of  any  special  sense,  or  any 
special  form  of  ideational  process,  involves  another  specific 
and  relatively  constant  group.  The  intensity  of  these  sensa- 
tions necessarily  varies  widely  from  time  to  time,  and  is  com- 
monly greatest  in  cases  of  intense  voluntary  attention.  The 
muscles  most  regularly  and  most  obviously  affected  are  tliose 
of  the  face,  throat,  and  chest,  although  the  hand  and  other 
parts  of  the  body  may  be  involved.  The  breathing  move- 
ments are  almost  sure  to  be  involved  in  cases  of  vigorous 
attention. 

Dr.  Gordon  has  suggested  another  interesting  explanation 
of  the  function  of  these  strain  sensations.  It  is  possible 
that  in  attempting,  for  example,  to  force  our  attention  along 
some  mentally  difficult  path,  we  primarily  crave  more  ner- 
vous excitement  and  stimulation,  more  push  a  iorgo;  and 
these  muscular  activities  setting  up  definite  sensory  im- 
pulses, which  return  to  the  cortex,  may  j)ossibIy  furnish  this 
needed  help.  It  may  well  1)0  that  all  tliese  accounts  of  the 
motor  aspects  of  attention  are  correct.  After  what  has  been 
said  it  is,  j>erhaps,  unnecessary  to  insist  that  motor  ]>roce53e3 
are  bound  up  in  an  inextricable  way  with  the  movements  of 
attention,  both  as  leading  up  to  its  effective  activity  and  as 
secondary  consequences  of  its  oiM'ration.  The  idea  of  the 
sensorv'-motor  circuit  proves  to  Iw  radically  implicated,  there- 
fore, in  every  form  of  conscious  acti(m. 
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Oenetic  Features  of  Attention. — All  the  evidence  winch 
we  can  coiiinianJ,  coming  iu  part  from  the  exaniiuatioo  of 
our  own  mental  operatioos  as  aduUs,  and  in  part  from  ob- 
Berring  how  childron  deal  witli  tlie  objects  about  them,  points 
to  the  nation  that  the  active  portion  of  the  field  of  con- 
sciousness is  from  ihe  very  first  given  over  to  the  doiihle 
process  of  pulling  apart  and  putting  together  the  Tarioua  ele- 
ments of  experience.  These  two  proce.«se*  are  commonly 
knowti  as  dissociation  and  asfiociation.  It  seems  t^  be  fairly 
certain  that  at  the  ouhct  nf  life  consciousness  is  extremely 
vague  and  cnide  in  its  organisation.  To  begin  with,  there 
is,  perlmps,  nu  definite  distinction  felt  between  the  various 
kinds  of  scnsulions.  visual,  auditorA\  tactual,  etc.  Certainly 
the  process  uf  distinguishing  the  various  kinds  of  sensory 
qualities  witbin  (he  range  of  any  given  sense  series — like 
the  );]>ectral  colnurs  in  tlie  field  of  viHion— is  quite  sli*w  in 
lievebpiiig.  The  various  colours  arc  undoubtedly  distinguished 
from  one  another  very  imperfectly  even  np  tn  a  late  period 
in  ehildbn4>d.  Thi*  dificriniination  of  difTerences  in  fonn 
definitely  antedatci;  tht,-5  ability  to  reeognisc  colour  distinc- 
tiona  and  in  cafles  of  arrested  development  the  latter  may 
never  be  acrpiired  satisfactorily  even  though  the  former  if^ 
relatively  normal.  Nevertlielese,  afier  tlie  first  monient  of 
eonseiousness  the  mind  is  constantly  at  work,  splitting  up 
exjKTienoea  which  previously  were  felt  as  simple^  and  bring- 
ing about  an  increasingly  definite  awareness  of  the  several 
distinguishable  qualities  within  them.  The  analytical  activ- 
ity diselnsed  in  wttciitinn  i;^  what  we  called  above  dii^^ociation* 
or  discrimination,  AUIiough  we  pball  have  a  great  deal  to 
say  about  it  under  other  titles  further  on  in  the  Ijook,  we 
niu»t  glance  at  some  of  ita  more  conspicuous  features  here. 


IT— DISCRnilNATION   AND  ASSOCIATIOX 
Analytic   Aspect    of   Attention:     DiBorimination. — When 
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object,  to  winch  fresh  responses  can  be  made.  No  doubt  we 
find  here  the  reason  why  painful  objects  are  po  iinperiotiJri  in 
thpir  monopoly  of  our  attention.  They  demand  an  adjust- 
iTient  which  we  are  often  imahlo  to  make  enccPSsFulIy  and 
attention  consequently  recurs  to  them  again  ami  again. 

Bange,  or  Scope,  of  Attention. — Tbe  qm?.stioii  is  oflcn 
as^ked:  How  many  thinj^s  van  we  attend  to  at  once?  Various 
answers  have  be^n  given,  sorno  authorities  maintaining  that 
we  can  attend  only  to  one  object  at  a  time,  ollicrt^  ineistinj^ 
that  wc  rnay  attend  to  an  indt- (inilc  number.  We  must  sliarply 
distinguish  lietwecn  the  question  in  the  form  in  which  we 
have  given  it,  and  the  question  often,  but  erroneously,  treated 
as  synonymous  with  it,  i,  e,,  How  miiny  things  can  we  do  at 
one  time?  We  hnvc  Been  in  the  pret'cdinx  ehapter  that  there 
is  jiterrtlly  no  limit  to  the  number  of  tbtng?  wc  can  leiirn  to 
dn  at  onee.  It  is,  in  ibis  lalfor  uase,  dimply  a  question  nf  how 
e]alM>rate  wo  can  make  our  habitual  motor  actiTitiea.  A 
skilled  piunifit»  or  a  tnitnod  acrobat,  may  do  dozens  of  ttdng« 
eimullancoufily.  But  the  question  of  how  umuy  things  we  can 
attend  to  is  much  more  [mjizling- 

The  dIfTcrences  of  o]nnion  upon  tlic  mnftor  ate,  however, 
apparently  due  in  (be  mnin  In  a  fiiihire  to  define  with  pre- 
cision the  underlyinjK^  uH-ntal  c*"*ndition8.  It  is  the  view  here 
adopted,  that  we  never  have  more  than  rme  menial  ohjfct 
before  the  mind  at  any  one  m^inont.  This  objwt  may  he 
complex,  or  simple,  but  if  it  h  really  prospot  in  lU  entirety 
to  conecioueneas,  it  is  cogniswl  mentally  as  a  Binjrle  thing. 
To  illufitrati\  we  may  take  tho  case  of  perceivintr  a  tjible.  If 
we  examine  introspiytivrlv  the  manner  in  whitdi  we  are  con- 
Bcions  of  fiut'h  an  objeet.  when  we  allow  the  eyes  to  rest  rao- 
mr'ntarilv  upon  it,  we  find  that  we  perceive  it  as  a  com|dex 
itiftt)If  ftbject:  not  afi  four  lejj!*,  jilus  a  trip.  ])hiH  n  rolour.  phia 
a  particular  *hM[H>,  etc.  Now,  these  characteristics  of  a  tnble 
which  wr  have  mentioned  all  cnrn-^pond  l">  distin;riiisbrtb]6 
partj?  of  it»  and  we  miirbt  speak  in  a  certain  sense  of  having 
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attrntloil  to  all  tJiPi^e  circumslances  at  onco.  But  tliis  would 
hf  tin  iajmliriouR  nunie  of  exprossion,  tending;  to  fonfuse  inir 
ahifity  Ut  imalyse  Uie  physical  object,  <»r  our  owa  consoious- 
iiL'firi  nf  tlio  olijoct,  with  the  fncf  of  Lin:-  nmnnor  in  wliielt  we 
aeiuaily  perceived  it  in  our  moiiiontary  glant-c.  However 
many  ihingg,  tlien*fnro,  may  be  present  to  us  nt  ^ine  moment, 
it  &evnu  probable  that  our  consciousness  ie  of  all  of  them  as 
a  RJD^le  raeutal  object,  which  we  muj,  neverthelesSj  imme- 
diately recognise  as  lieing  complex  in  its  constitution,  mean- 
ing, aud  references.  Irulw.l,  wo  may  go  furtiier.  and  pay  that 
in  order  to  perceive  an  object  as  one^  there  must  be  some  com- 
plexity in  it,  which  we  thus  s^Tithesiee  into  a  unit,  A  pure, 
untltlTorentiatcd  conscious  quality  never  does,  and  apparently 
never  can,  constitute  the  object  of  a  cognising  conse'iousaess. 
Phirality  is^  in  shorty  just  as  nccessan*  for  an  object  of  atten- 
tion as  unity:  but  our  mental  activity  always  jrives  the  stamp 
of  unification  to  tliesie  plural  particulars.  How  many  such 
parlieularg  can  he  brouglit  together  in  any  one  act  of  con- 
seiovisne&s  is  a  practical  problem  for  experimental  psycholof?}*. 

The  various  interesting  experimental  which  have  been  per- 
formed to  test  the  so-called  ficopr  of  momentary  consciousness 
must  all  be  iuteqjreted  in  the  light  of  the  fon?gojng  consid- 
erations, Thue,  we  find  that  with  momentary  exposure  wc 
can  cognise  visually  four  or  five  letlcrs,  under  proper  condi- 
tions. When  the  letters  make  words  the  number  which  we 
can  cognise  in  this  instantaneous  fasliion  quickly  rises.  It 
is  possible  to  make  the  exposure  time  so  short  that  we  cannot 
perceive  anything  with  certainty.  As  the  duration  of  the 
exposure  is  lengthened,  we  soon  reach  a  point  where  we  ran 
ff-el  our  attention  rapidly  shifting  to  take  in  seriidly  two  or 
more  groups  of  the  letters  or  wnrds.  Similar  exijcrimenta 
havo  bet'n  made  wilh  seniiniions  other  [ban  those  of  vision 
with  r^'snlt.^  ditTtTJiig  in  dt«lnil  but  siiuihir  m  the  principles 
involved.    To  these  facta  we  shall  revert  in  another  chapter. 

Some  senBAtioBs,  which  have  become  thoroughly  dissociated 
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a  single  quality,  1  Q,  "WTien,  however,  (2)  the  sensation  T, 
or  the  sensation  8,  is  given  alone  or  (3)  in  combination  with 
some  other  quality,  we  may,  when  the  complex  TS  is  again 
experienced,  discern  the  two  qualities — 2Q,  t.  e.,  T  and  S. 
In  experiencing  either  TX  or  SX  we  shall  also  be  in  a  posi- 
tion to  discriminate  X.  In  each  case  we  have,  by  varying 
the  concomitants,  produced  a  new  psychophysical  condition, 
in  part  different  from  and  in  part  like  its  predecessors,  and 
in  this  way  we  have  provided  the  prerequisites  for  the  analysis 
of  compounds. 

Evidently,  if  these  are  the  preconditions  of  our  original 
capacity  for  the  dissociating  process,  any  device  which  facili- 
tates the  arousal  of  different  nervous  conditions  will  assist 
us  in  making  our  discriminations.  Submitting  objects  to 
successive,  instead  of  simultaneous,  inspection  produces  a 
maximum  of  nervous  difference;  and  we  find  accordingly 
that  if  we  wish,  for  example,  to  detect  the  heaner  of  two 
objects  of  nearly  equal  weight,  we  judge  most  accurately  when 
we  lift  them  immediately  in  succession.  If  we  wish  to  tell 
whether  or  no  two  colours  match,  we  let  the  eye  pass  rapidly 
from  one  to  the  other,  etc.  Of  course,  when  the  objects 
stimulate  different  sense  organs  there  is  already  considerable 
difference  in  the  nervous  processes  resulting,  and  to  dis- 
criminate among  them  it  is  only  necessary  to  let  either  sense 
be  stimulated  inde|x?ndently.  The  use  of  words  has  been 
shown  experimentally  to  assist  in  discrimination  in  cases  in- 
volving memory,  e.  g.,  when  we  attempt  to  remember  and 
identify  colours,  if  we  can  assign  them  definite  names,  our 
task  is  much  facilitated.  The  kind  of  discrimination,  or 
comparison,  which  occurs  among  ideas  in  the  higher  pro- 
cesses of  reflection,  reasoning,  etc.,  we  shall  consider  at 
a  later  point.  The  form  of  dissociation  which  we  have  de- 
scribed clearly  underlies  the  higher  form,  because  it  is  con- 
cerned with  our  primary  analysis  into  its  rudimentary 
features  of  the  world  as  we  first  know  it. 


ATTENTION 


99 


th 
cU 


■alertneBS  when  we  become  drowBy.     Mental  distiiictiona  of 
[1  kiudB  tend,  under  Buch  circumstances,  to  become  blurred 
ind  indeliiiite.    The  state  is  one  of  fading  attention.    Nerer- 
thelesii.  as  long  as  we  are  conscious  at  all,  we  are  airways  mor*. 
clearly  aware  of  some  part  of  the  field  of  thought  thaa  we  ar. 
the  remainder.    Our  attention  is  never  distributed  evenh 
»vor  the  whole  of  the  conscious  field.     If  it  ever  were  thn 
distributed,  completely  dispersed  attention  would,  indeed,  b 
realised. 

Motor  AccompanixDenta  of  Attention. — It  will  be  remcm 
■red  that  in  our  account  of  the  nerrous  system  we  mentioned 
'the  existence  of  ev^idence  tending  to  show  the  importance  of 
the   association   areas   of   the   frontaJ    lobes   for   the  tzigher 
forms  of  mental  process  involving  concentration  of  attention. 
In  our  description  of  attention  thus  far,  we  have  also  made 
occasional  reference  to  the  part  played  by  sense  organs  and 
brain;  but  this  has  been  somewhat  incidental,  and  we  have 
hardly  noticed  at  all  the  conspicuous  position  of  mu&cular 
activities.    To  bring  out  the  significant  facts  bearing  on  these 
matterB  it  will  be  convenient  to  avail  ourselves  temporarily 
of  another  common  classification  of  attentive  processes,  dif- 
fering from   that  whidi  we  have  employed.     This  is  the 
livision  of  attention  as  sensory,   or  ideational ;  a  division 
certain  of  our  ilhistrations  have  involved.    All  atten- 
teh  to  objects  stimulating  the  sense  organs,  every  process, 
therefore,  of  sensation  and  perception,  involves  sensory  attcn^ 
tion.    All  attention  to  ideaii,  images^  thoughts,  etc.,  is  idea- 
tional  attention.      The   fir^t   type   of   activity   involves  both 
sense  organ  and  brain,  whereas  the  second  t;*'pe  involves  imme- 
diately only  the  hrain. 
^m     A.    In  Sensory  Attention, — In  normal  sensor^'  attention 
^Bftiusciilar  Tnovementa  seem  always   to  be  concerned.     These 
^KioTpments  are  accommodatory,  and   are  calculated   to  put 
^^le  seQ.90  or,eans  in  the  best  attitude  to  receive  distinct  im- 
►ressione  from  the  objects  stimulating  them.    In  vision,  for 
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Successive  Association. — There  is  another  form  of  associa- 
tion, known  as  successive  association,  a  term  which  is  com- 
monly restricted  to  the  sequence  of  our  ideas  as  they  pass 
through  the  mind.  We  shall  discuss  it  in  connection  with 
imagery  and  the  higher  cognitive  functions.  Even  this  kind 
of  association  of  ideas,  however,  evidently  involves  discrimi- 
nation; for  the  ideas  must  be  noticed  as  different,  in  order 
that  they  may  be  separate  ideas  at  all.  And  conversely,  so 
far  as  we  remark  differences  in  successive  moments  of  con- 
sciousness, we  must  admit  the  presence  of  associative  factors 
of  some  kind  or  other,  uniting  the  several  temporally  distinct 
contents  of  consciousness  with  one  another. 

Generalising,  then,  we  may  say  that  attention  involves  both 
a  synthetic  and  an  analytic  activity.  Sometimes  our  primary 
purpose  and  interest  in  attending  is  to  analyse  and  discrim- 
inate, but  we  cannot  accomplish  this  without  simultaneously 
employing  association.  And  similarly,  although  we  may  be 
ostensibly  engaged  in  connecting,  or  associating,  the  various 
items  of  our  experience  with  one  another,  the  execution  of 
our  task  inevitably  involves  us  in  discrimination. 
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Furthermore,  iho  eftort  to  fix  our  aUnition  firmly  upon  any 
train  of  thf>u^lit  is  ^rcncTiilly  act'ompaiiictl  by  a  strong  iL'ti- 
dL*ncy  to  asauuiu  sniim  apiM^fic  bodily  attitude,  in  wludi  we 
gomowhat  imcoiisciou^Iy  &wk  io  prevent  the  distnietion  of 
our  iUtonlinn  hy  oulstde  disturlmiHts.  In  this  effort  the 
bmws  jirr  ufu-n  wrinkled^  tlit,*  lirontliin^''  impeded,  the  body 
bf^nt  over  nnd  hold  rigid,  the  hands  ek*nchc<],  the  head  tilted 
in  Ihis  way  or  Ihat.  The  attitudes  which  we  tlius  assume 
evidently  sh«re  wtlli  the  sense-organ  acconiniodatiuns  alrenily 
menlinmMl,  the  funelion  of  ptittii»^  the  ortranii^n]  in  the  most 
advantairemis  position  for  meeting'  the  spreial  detmind  mo- 
mentarily laid  upon  it.  Indeed,  many  of  these  attitudes  are 
charfirieriBtic  of  all  altentivo  ]>nxe?s  whether  sensory  or 
ifleational.  The  psych nphy^i<"al  ciTort  at  concentration  over- 
flows in  movements  eak'ulatcd  to  assist  in  reaching  the  desired 
end.  The  actual  value  of  these  movements  probably  varies 
grcailv,  and  dopcmJs  (1)  upon  their  success  in  climinalintr, 
<tr  neulralii^in?,  the  effect  of  the  disturbing  stinndi  from 
without ;  and  (2)  in  their  contribution,  through  their  corti- 
cal efTcct-s  toward  Ihe  continnntion  of  the  ongoing  aetivity. 
ThuPj  if  more  nervous  energy  is  being  lilterated  ihan  can 
be  properly  diFfioscd  of  by  the  pathways  of  discharge  involved 
in  tb<^  )*pe<'ial  malter  in  hand,  these  overflow  mr^tor  pathways 
may  Itc  called  in  to  take  care  of  the  exi-esg  of  neural  activity, 
&nd  80  indirectly  further  the  ongoing  occupation. 

C.  Involuntary  Muscular  Processes  and  Attention, — 
Expennn  ntji  sliovv  t)uU  the  iiivoluiHiiry  niuHcidiir  jiroce^es, 
such  as  those  of  respiration  and  circulation,  also  reflect  the 
changes  in  aU'^ntion.  When  attention  \^  uwuh  ijerturln^d, 
they  display  rapid  and  relatively  violent  oscillations,  "\Mien, 
on  the  other  hand,  attention  moves  along  smoothly,  these 
motor  rt'ar'lions  arc  also  stiihle.  Kxtent^ivi*  investigation?*  have 
alsr)  been  n»nde  io  establish  the  eorrclrttion  of  certain  liied 
forms  of  circidniory  and  respiratory  activitica  with  voluntary 
and  involuntary  ntlenticm  rLspcctively.     The  results  are  too 
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various  aspects  of  consciousness  one  at  a  time,  and  we  must 
unavoidably  turn  our  backs  temporarily  on  most  of  the  proc- 
esses, apart  from  the  special  one  we  are  for  the  moment 
engaged  in  studying.  We  must  bear  contantly  in  mind,  there- 
fore, this  partial  and  tentative  mode  of  procedure,  remember- 
ing that  the  mind,  which  we  thus  analyse  piecemeal,  is  in 
point  of  fact  a  real  unit. 

It  will  assist  us  to  gain  a  proper  appreciation  of  the  sig- 
nificance of  sensation  to  remark  at  the  outset  certain  facta 
about  the  evolution  of  sense  organs. 

The  Evolution  of  Sense  Organs, — That  it  may  be  put  into 
the  most  delicate  and  complete  accord  with  the  world  in  which 
it  is  placed,  the  organism  must  be  capable  of  responding  to 
the  various  objects  found  therein.  To  this  end  we  find  the 
sense  organs  so  devised  that  they  may  give  information  about 
the  most  widely  differing  kinds  of  physical  existence.  Each 
form  of  sensation  which  wo  possess  is  apparently  connected 
with  the  activity  of  a  s|)ccially  constituted  receiving  ap- 
paratus. In  some  cases  this  apparatus  is  extremely  complex^ 
as  in  the  eye  for  example:  in  other  instances  it  is  verj'  simple, 
as  in  the  case  of  the  so-called  pain  nerves  of  which  we  shall 
sjwak  in  a  moment.  These  end-organs  are  connected  with 
siKK'ial  parts  of  the  cerebral  cortex  which  they  incite  to 
activity.  These  cortical  connections  we  examined  in  Chap- 
ter n. 

There  seems  to  be  no  doubt  that  even  very  simple  forms  of 
organism  are  sensitive  in  a  rude  way  to  most,  if  not  all,  of  the 
types  of  sensory  stimuli  to  which  human  Iwings  resfiond,  e.  g„ 
lipht,  sound,  mechanical  impact,  etc.  This  is  simply  another 
way  of  saying  that  protoplasm  itself  is  sensitive  to  these 
modes  of  stimulation.  But  so  far  as  concerns  the  develop- 
ment of  definitely  differentiated  sense  organs,  specially  de- 
vised to  n^ceive  particular  modes  of  sensory  stimuli,  the  facts 
so<Mn  to  indicate  great  irregularity  and  wide  variation  among 
different  organic  forma.    The  kinds  of  sensitivity  which  are 
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most  certainly  and  re^rularly  present  in  iJic  lower  orders  cor- 
rtispond  most  nearly  to  the  humau  culajieoua  senfintions  of 
touch,  paiii,  and  temperature.  But  beyond  such  a  statement 
as  this,  we  are  lianlij"  in  a  position  to  otTer  any  delinite  out- 
line of  senaor^'  development.  Not  a  few  animal  forms  well 
up  in  the  Bcule  of  organisms  seem  to  possess  sense  organs 
unknown  to  man,  the  nature  of  whose  functions  we  can, 
therefore,  only  8|)eeulate  ahoul.  Moreover,  when  we  come 
to  animals  on  the  level  of  the  l)irJs  and  r]uailrui»e(is,  we  come 
u]wn  aetoiii'^hLng  anomalies.  Fur  exanipk*,  it  seems  pos^ihle 
that  some  hirds  are  essentially  destitute  of  the  sense  of  smell. 
At  all  events  they  make  little  or  no  use  of  it.  This  is  said 
to  be  true  of  vulturee.  On  the  other  Imnd*  certain  tlo^s 
eeem  to  live  in  a  world  in  whieh  smell  probably  plays  a 
predominant  part.  Speaking  generally^  advance  to  any  high 
level  of  iutultigence  is  aueompanied  by  an  increasing  prom- 
inence of  virion  nod  hearings  and  a  dw-nvising  prominence 
the  rest  of  the  aensationa.  Thifi  fact  Bcems  to  be  largely 
Itie  to  the  superior  richness  and  flexihilily  of  the  material 
eupplied  by  llieae  tivo  senses  fur  elaboration  inio  ideational 
processejs,  Sloreovcr,  these  sens^es  are  tlie  ones  which  afford 
most  detailed  and  accurate  information  of  nhjerts  at  a  dis- 
tance— an  important  consideration  in  developing  organisms. 
Smeli  is  their  only  rival  in  this  particular,  and  for  purposes 
of  general  orientation*  as  regards  prey,  or  dangerous  animal 
foes,  h  made  large  use  of  by  many  wild  creatures. 

We  are  now  ready  to  pass  to  a  detailed  consideration  of  the 
several  sensations. 

Analysis  of  Cutaneous  Sensatioiii. — From  tlie  &kin  we  obtain 
as  the  rudimentar^'^  f^unlities  of  sensation^  cold,  warmth,  pain^ 
and  pro^^ure.  Certain  psychologists  maintain  that  heat — 
conimonly  ihongld  of  as  merely  intense  warmth— is  quali- 
tatively distinct  from  warmth  and  depends  upon  the  simul- 
taneoufl  stimulation  nf  ln>th  wFirmlh  nut\  cold.  It  is  from  this 
viewpoint  in  renliiy  a  fusion,  whether  it  he  po  sensed  or  not. 
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The  evidence  for  our  stAtcmcnt*  as  lo  the  cicraeiatary  cjuali- 
lies  of  the  cqUidcoub  seosalioDH,  coiitiisU  in  the  careful  cx- 
flminaliiiD  of  every  kind  of  psvchiciil  ex|H?rk"iKe  which  ive 
can  obtain  from  the  stimulation  of  the  skin.  TliesG  etiiiui- 
lations  can  he  produced  by  mechanioal  impact — either  push- 
ing or  puUing~by  certain  chemicals,  such  as  the  acltls,  by 
electricity,  and  by  temperatures  distinctly  above  or  lielow  that 
of  the  ekm  itself. 

At  first,  it  may  seem  that  we  have  many  other  elempntary 
qualities  ]w?culiQr  to  t-ntaneous  reaction*.  Thus,  it  is  com- 
mon in  Ihe  older  leit-books  to  see  such  asserted  sensations 
&&  hardness,  goftnesa.  wetness,  dmiess,  active  and  passive 
(ouch,  sharpness,  smoothneswi,  roughness,  etc..  referred  lo  the 
fikin.  It  is  true,  of  course,  that  these  several  impressions 
originate  in  the  skin.  Kut  they  are  quite  certainly  either 
compounds  of  pressure  with  some  of  the  other  sensations 
already  mentioned,  or  else  mere  mollifications  of  pre&?iire  it- 
self. TbuSj  if  one  heat  a  droj*  of  water  to  the  cxiict  tempera- 
lure  of  the  skin,  and  then  place  it  on  the  hand»  il  will  pri>vo 
very  difficult  to  imagine  any  scnsnlion  caused  hy  it  other 
tlian  pressure.  Similarly,  if  a  hard  and  a  soft  object  he  made 
thermally  indifferent,  and  both  be  laid  very  gerilly  a^^ainst 
the  skin,  pressure  will  he  the  only  senflation  contidently  foU. 
As  the  intensity  of  the  pressure  iiUTea>^es,  the  dilTerencc  will 
be  remarked.  But  hardnej%s-  simply  niean^  m«re  intense 
prctisure^  plus,  on  most  occafiions,  certain  senfiations  of  effort, 
resisthtice.  or  }*trnin.  which  cnme  from  mii-=clr«,  or  tendons, 
and  not  from  the  skin.  And  so  with  the  other  experiences 
suggested  rIkjvc,  AVTien  curefully  examined,  they  will  all 
bo  fijund  cjpiddr  nf  re^Juhjtion  into  pn't^inre*  or  prcsfiure 
and  pome  oilier  scnpation,  like  that  of  lemiierature,  or  ten- 
dinous strain. 

Itching,  tieklinj^,  and  en^epy  sensations!  of  the  skin  prob- 
ably ori^rinate  at  tirne<>  from  the  effot^tf?  f»f  cireuhilory  clmn;;es 
upon  the  dermal  end-organs.     Occasionally,  however,   tljcy 
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are  due  to  very  light  pressure  atimnlations.  The  croepy  feel- 
ing is  often  a  complex  of  tfie  prickly  pain  sensations  with 
eolfl  ^usatioiis.  TluTe  seems  no  reason  lo  postulate  any  new 
eletneutarv  forius  of  sense  experience  liecause  of  these  reactions. 

If  one  tftke^  a  cool  blunt-poiuted  object,  like  a  knitting 
ncet.ili.v  and  explore^  i^ently  eonse  portitm  of  the  e^kin,  such 
as  the  back  of  the  hand,  it  will  he  found  that  at  certain 
poiuU  there  Hashes  out  a  distinct  gcnsatlon  of  cold.  x\t 
oiliLT  sjiots  nothing  h\ii  pressure  will  he  (elt  and  if  the  impact 
bo  very  geutle,  not  a  few  places  will  be  found  from  which 
no  sensation  at  all  is  gotten.  If  the  point  be  slightly  warmed, 
a  similar  scries  of  occasional  warmth  sensations  will  be 
elicileti.  If  a  fine  broom  straw  or  horse  Ixair  he  subatituted 
for  the  knitting  needle  and  the  exjilorations  he  continued 
with  a  gentle  pressure,  many  spots  will  yield  a  distinct  cut- 
ting pain  sensation.  From  other  3^>ots  a  t;oniowhat  dull  sen- 
Ration  of  pressure  will  he  noted  and  from  still  others,  tljo  stv 
called  *prrasure  spot^  will  issue  n  si'naation  described  by 
many  persons  as  feeling  like  a  grain  of  sand  caught  beneath 
tlie  skin.  This  sensatmn  is  reported  by  certain  observers  to 
be  less  simple  in  compOBitiou  than  the  others.  It  is  &ome- 
wliat  like  a  combination  of  mihl  pain  with  pressure.  The 
iliill  scnsatiuus  are  held  to  be  simply  dim,  faint  sensations 
from  neighbouring  'pressure  spots/  Under  moderate  stimii- 
lalion,  then,  the  skin  appears  as  a  flolicatc  mosaic  of  aenj^ifivc 
and  insensitive  points. 

The  tem[)crature  pensatlons  can  l>e  prwhiced  by  electrical 
stimulation,  and  by  tappini!  upon  the  s^kin  Mitb  an  object 
whith  is  thermally  indiirtTi'iit.  Morci^vcr.  sensations  of  eold 
are  sometimes  gotten  from  stimulation  with  objects  slightly 
warm.  These  are  the  'paradox*  sensations  of  von  Prey.  Such 
facts  would  evidently  Pcem  to  indicate  the  existence  of  some 
Fpeeial  organs  for  these  particular  Fcnaations.  These  org.Tns 
when  ?tirnu]ati-d  would  always  respond  with  a  specifle  senp.i- 
ti<*n.  remirdlcs3  of  the  nature  nf  the  stimnluft.     The  funda- 


114 


PSYCHOLOGY 


-^ 


Fia.  30.  C,  cold  spots;  //,  hot 
$ipot!4.  ( McKendrick  and 
Snodgrasa  after  Gold- 
Bcheider.) 


mental  peculiarity  of  tlie  temperature  sense  is  its  ability  to 
eflfect  accommodations  to  changes  in  the  objective  tem- 
perature. The  air  feels  cold 
when  we  first  go  out-doors  on 
a  winter  day,  but  presently 
we  cease  to  notice  it  We 
accommodate  to  it.  No  wholly 
satisfactory  explanation  o  f 
this  capacity  of  the  tempera- 
ture nerves  has  been  found. 
Figure  3fi  sliowa  a  rude  map 
of  the  temperature  siK>t8,  which 
are  less  numerous  than  the 
pressure  spots  and  much  less  numerous  than  tliose  respond- 
ing with  pain. 

Naturally,  it  often  happens  that  the  various  sorts  of  sensi- 
tive spots  (pain,  pressure  and  thermal)  are  very  close  to- 
gether, so  that  it  is  frequently  possible  to  secure  several  kinds 
of  sensations  from  what  is  apparently  one  and  tlie  same  spot. 
Furthermore,  it  is  broadly  speaking  true  that  if  the  stimu- 
lus be  made  very  intense,  any  portion  of  the  cutaneous  sur- 
face will  respond  with  the  appropriate  sensation.  But  the 
widest  variations  of  sensitivity  are  encountered.  Upon  the 
cornea  even  the  gentlest  contact  is  likely  to  he  painful ; 
whereas  there  is  an  area  upon  the  inner  surface  of  the  cheek 
which  is  said  to  be  quite  insensitive  to  the  prick  of  a  needle. 
Neural  Basis  of  the  Cutaneous  Sensations. — The  facts 
about  the  cutaneous  end-organs  have  been  stranfjoly  difficult 
to  determine  and  the  statements  made  In  this  section  are 
in  large  part  frankly  conjectural.  They  represent,  however, 
the  best  opinion  at  this  time.  It  may  l>e  that  the  structures 
pictured  as  rece[»tive  orjrans  are  in  reality  merely  protective 
or  something  of  that  kind.  They  are  found  in  the  skin  and 
mucous  membranes.     (See  figure  37.) 

The  sensations  of  touch  or  contact  {>robably  come  from  the 
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Btimulation  of   minute  structures   in   the  dermis — the  true 
akin — (figrurc  37C,  E),  and  iiom  nerves  ending  about  the 
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Fia,  37.  At  II  din;.'TumninliL-  cross  soclinn  of  the  skiri  «:^hnwtii{r  //.  /,.^ 
the  lioniy  hivcr  of  the  (*pid*»rni(s,  C.  L..  the  eU-nr  layer,  ti.  L.,  th«^ 
frrunular  luycFt  SI.  L.,  the  niuoouis  Imvpr.  P.  L.,  the  papillary 
InyiTp  forming  the  oiitrr  liordcr  *>f  tlic  dcriiii*;  .V.  k..  titrve 
PD^in^q,  ami  .V*  T.,  thi*  trunks  nT  the  nerve-*.  R,  dia^ammatic 
cro4s  section  t>f  the  akin  showing  a  hair  and  the  nerve  winding 
about  it*  basD;  fl..  th<?  hair;  //,  L.^  homy  buyer  of  the  epi- 
dprmis:  K,,  merv**  Inink  with  U*rminii!a.  T-,  about  the  base  of 
tlie  hiiir.  r,  a  tartile  cnrpuflclc  of  Mei^sncr.  AJ,>  the  itxonic 
prcK'pjtM**  wrapping  about  the  ti^*Hc  of  the  rorpnwJe*  A.  C, 
iiaknd  axi**  cylinderB,  />»  end-lnilb  of  Krnuso.  AX.,  nxonps 
enttTinj?  thf  bulb;  ;V.  F„  nukp<]  uxone  flhreu;  T.  C,  *o*ralh*d 
touch  cgIIs;  C  7".,  conneitiv*  tinsiio  of  tb*-  »k\t\.  E,  Pacinian 
rorpMftcIo:  ,4.Y.,  H\one  onterinp  the  corpU-^de  vWh  ajtis  cj'lJnd'T 
iprmiiutiona  at  A,  C;  C,  T".,  eotmtK'tivc  ll^^iie.  f\  Ru^UiVn 
[K'nt'c*  etjiJin;*^;  AW,  axon***.;  T.  O..  tormiiml  orjitins;  €>  T.,  niii- 
ritclfvc  tisfiui',  iJ,  ti'iiiiinalion  of  nenpory  nenc  in  tendon; 
ylA'.,  axone;  T-,  tendon;  T.  f).»  teniiinnl  orgntia.  (Modified  from 
Cunningham,  Ect£m»,   MorrJa   and  ToldU) 

roots  of  the    hair    (fi;rnrc  37 B),     Sensations  of  cold  prob- 
ably originate  from  organs  ui  the  ekin^  £uch  as  sre  ehowa  in 
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figiin?  -ITD.  It  is  pogsiltle  that  sensntions  of  warmth  come 
from  tJie  stimulation  of  spctrial  slructuroi?,  sufli  as  'iru  eliown 
in  figure  STF;  and  in  the  cpiderntis  (the  tough  outer  layer  of 
the  Fkin),  as  well  as  elsewhere,  are  found  the  sfj-ealled  free 
Dcrvc  endings,  t.  o.,  nerve  fibres  which  hocomo  much  attenuated 
and  torminate  without  contact  with  any  spe^^ial  end-organ 
(figure  ITiA).  The  stimulation  of  these  fil)ret;  in  the  epi- 
dermis 13  believed  to  produce  the  cutting,  sninrting,  liumin.^ 
sensations  of  physieal  pain,  wiiich  must  not  be  confused  with 
the  experience  of  mere  disa^rreeaMeness,* 

It  is  not  necessary  to  repont  in  detoi]  what  vnu  fiaid  in 
chapliT  II  al>out  the  central  ennduclion  pathways  for  these 
forms  of  sensory  excitation,  nor  to  de^Tihe  again  their  cortical 
cenlrr;*  in  iho  return  postrrlnr  to  TioUnnhi. 

Henetic  Features  of  Cutaneous  Sensations. — The  touch, 
pain,  and  temperature  apparatus  in  the  ncr/aua  aystem  is 
fairly  enmplete  at  Uirlh.  The  depcmlcncf* — at  Ica^t  partial — 
of  the  delicacy  of  the  action  of  the  enlnneons  senses  upon  the 
richness  of  the  supply  of  nerve  endings  is  suggested  by  tlie 
fact  that  children  have  a  finer  and  more  acrnrate  wense  of 
touch  than  adults.    In  the  child  there  are  pruelically  as  many 

'  T>r».  Hcai!,  HivpTs  and  Sherrm  ftf  T^tnlfni  have  rfc^nlly  pnlflii^liwl 
the  results  of  iiaitiL*  tnUn'^tiiii;  t'xppriniPnU  on  ihv  niniiriiM'  in  ivliifh 
Bfii'^ilivity  13  restored  to  tht  dkin  and  untiorlyintf  ro^rionn,  wfter  *>-■<■■ 
lion  of  thr  siMiwiiry  thtvi>s,  Thrir  rr^ults  do  not  brillp'  evjdonoo  ai 
fliiy  m'w  W-'iiHi'  qiNilili*"*.  Imi  imiy  widl  ncci'^^ilylo  ft  rrvi^irtn  of  our 
JdtMiB  ulK>uf  l)i'*  j»Hyi'ltoUtp:iiMl  mid  anatoniii'itl  nlntinri'*  rf prest'iilt'd 
in  tlu'  riiluin'ous  snif*<'¥.  They  ilnd  that  thp  nffrn-ut  fthrr-H  niny  Ik* 
divi<ird  iiiiii  llm**'  jii*jit|><.  l^^  Tho?*?  wltidi  "huln^'rvr  din-p  M'ii>*i 
hililv  iirnl  i-oiidii<t.  l\if  htiptilsr  liy  prt'^isiire."  TIil*  flbrcH  of  this  sy?'- 
ivn\  rtiii  rhicTly  in  oonjiiniUttn  with  niolor  llbrp^  and  ate  tiol  nffertrd 
by  wHiorii  of  thr  *rn*«ory  n<»rvr*  to  tlie  ^kiii.  Thi-y  cnaldr  acciiratf^ 
looiilixtition  «f  vijrT'rous  (>rr>'«*irr  ftljniuli.  (t)  A  f^yMpiii  of  fi^rt"^ 
(**protof»ithir"li  w  liirU  rf^^jmud  In  I'Jiinfid  ciiiJiii^oiiH  •.liniilfi  nm]  to 
pxtrt^ini^i  of  triitjirrjiliirr.  Thry  nmv  lio  ^limutiilrd  nUn  hy  movirifj 
th«^  linirA.  Tltcy  rrrvivpr  llu-ir  fnnrlinm  ndnlividy  nipidly  yft*^  wn'- 
lion  of  thr  n^nnt^ty  vtfrvi'M,  (III  A  -y-lfin  "'f  fibrcn  r'i*pirritir"( 
wliidi  r»**tirtnd  to  vm*  fiirht  linudi  ►-tiniiili  ditd  nonvpy  Oio  fiowvi  to 
dlKorimlmitp  Miimili  iH'Purii(<dy  Mitli  rrffn-nr*'  to  tludr  -itw,  Klmpr. 
ifdcii^iiy,  rlc.  a*  lh<*  oIIiit  niin*  M>ilfin»  dn  not.  Xlicsic  fibres  n*- 
gvn^TJito  »towly  nfttr  aoclion. 
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nerve  aidingH  for  an^  given  area  of  tbe  Bkin  as  in  the  adult. 
But  m  tlie  adult  these  nerves  have  to  supjily  a  rauch  larger 
area,  owing  to  the  spreading  of  the  skin  through  growiJi. 
The  difference  is  most  marked  on  surfaces  not  regularly  used 
for  toiichin;^.  r.  g.,  tho  back  of  the  arm- 

Sinaesthetic  Sensatiozi  Qualities. — Closely  connected  with 
the  Bkin  eensationa  are  the  kinesthetic  sensations,  eome- 
times  classified  as  organic  v*Gn,^atinn&.  When  one  lifts  a 
heavy  wdght  there  is  quickly  noticoibk,  over  and  above  the 
pressure  sensation  in  the  handj  a  feeling  of  etrain  in  the 
arm.  When  the  hand  h  firmly  clasped,  this  stniin  is  also 
detectflhlp.  This  sensation  without  douht  is  largely  referable 
to  tlie  tendons.  There  is  also  undoubtedly  a  muscle  sensa- 
tion. But  without  exixrimental  appliances  it  is  hardly  pos- 
sible introspcctively  to  isolute  the  fiensation  from  the 
cutaneoua  and  tendinous  siensalionB  ^'hich  accompany  it, 
Mcept  in  the  case  of  modcratt*  muscular  fatigue.  The  sensa- 
tion which  arises  under  sudi  condiliona  of  fali^^e  is  the 
speciiic  sensation  concerned.  The  joints,  loo,  are  contributors 
to  this  group  of  sensations,  if  not  din^ctly  on  their  own  ac- 
count, then  indirectly  through  their  effect  upon  the  tendons. 
Certainly  we  are  estremely  sensitive  to  their  movements. 
But  there  is  some  difference  of  expert  opinion  aa  to  the 
anatomical  and  physiolo^iical  facts  involved.  The  sensation 
which  is  experienced  when  we  atteui|jt  to  isolate  the  joint 
activity  is  strikingly  like  ordinary  pressure.  This  isolation 
can  be  aceom|i!ishetJ  with  sufficient  accuracy  hy  attaching 
a  heavy  weight  to  a  cord,  and  then,  while  holding  the  cord, 
allowing  the  weip:ht  to  sink  rapidly  to  tlio  ground.  At  the 
moment  when  it  striken,  one  feels  a  sort  of  ^'snap-back"  son- 
salion  in  the  joints,  \rovement  of  particular  parts  of  the 
body  obvinuely  constitutes  the  normal  stimuhtg  to  these  sen- 
sations. We  notice  them  almo.'^t  as  distinctly  when  the  parts 
are  moved  for  ny»  as  when  we  inove  Oicm  nnrselves. 

Neural  Baals  of  the  Kinaesthetic  Semes. — It  is  known 
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that  sensoiy  nervoa  are  tonD(?clcd  with  miascle  tiBSues  and 
with  the  tGndoos.  The}'  are  very  numerous  about  the  joints, 
The  methods  of  torminatioii  are  sufficiently  Bimilar  to  those 
already  deecribed  in  connection  witJj  ihe  ekin  to  render  a 
detailed  descriptina  supcrfluouB.  See  figure  .17G  for  sketch 
of  a  nerve  ending  in  a  tendon.  The  cortical  centres  which 
receivt*  impulfies  from  (hose  nerves  are  no  doubt  chiefly  In 
tiie  Rolandic  rfirion,  prcsumaldy   pii^terior  to  thn  fissurf. 

Organic  Sensations, — ^The  respiratory  and  circulator}-  pro- 
cesses produce  certain  sensory  e^jieriencea  closely  akin  h"*  the 
cutaneous  onesj  e.  g.^  the  sensation  of  "closeness"'  in  the  nir, 
perhaps,  comes  from  a  genuine  intra-thoracic  sensation.  The 
sexual  off^ans  have  a  specific  eenaory  qualily,  and  the  alimen- 
tary tract  gives  rise  to  the  experiences  of  niinsea,  thirst,  and 
Injn^r.  It  may,  perhapa,  be  questioned  whether  these  lant 
experieut^es  are  not  re.solvnhIe  into  other  simpler  eonatituent 
sensation  qualities,  in  which  preflsurc  and  pain,  for  example, 
pOBflihIy  play  a  part,  and  with  which  (he  aiTective  factors  of 
pleaiiantnew  and  unpleasantness  are  markedly  connected.  But 
the  disposition  among  paychologijjti?  gci^ms  on  the  whole  to  \tv  in 
favour  of  regarding  tliem  as  real  BenBnIions,  with  probaUly 
some  specific  end-organ^  aUhough  the  ease  is  far  from  dear* 

Pain  itself  13  often  ranked  a^  an  organic  ^^nsation.  The 
painis  from  the  vit^eera  and  other  deep  Ivin^j  organs  must  cer- 
tainly be  reeuj^ised  in  addition  to  the  cutaneoua  pains 
aln»ady  mentioncil,  however  they  be  cla.ssified.  The  massive 
agony  of  certain  of  tlicse  pain^  conlrajsts  strikingly  with  tlie 
ordinnry  experience*  of  dermal  pain.  Moreover  we  occasion- 
ally exj)erience  pressure  and  ti'mpi-rudire  neiiBatioTiK  from 
l-he  internal  surfacca  of  the  body  and  sut^h  jien.HatJons  should 
then  be  designated  organic. 

Properly  Bpe-aklng,  the  term  'organic  sensation'  applies  to 
such  senaationa  aa  report  change  in  bodily  rvrgans  by  which 
changt^  they  arc  cAuaeil.  The  ktmestbetic  aensationfl  should 
strictly  be  groujwd  Iiero.     Bvit  they  have  functions  so  im- 
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portant  for  general  conscious  process  Qg  to  render  it  judicious 
to  mention  them  separately.  We  have  used  the  term  'organic 
sensation'  to  designate  those  sensations  which  indicate  moat 
distinctly  the  progress  of  the  vital  internal  affairs  of  the 
organism.  We  shall  aotiee  one  group  of  sensations  which 
forms  a  transition  from  the  kinscsthetic  to  the  organic  closs, 
K  fl.,  the  static  sensa Lions. 

When  the  wliole  body  is  moved,  aa  occurs  in  a  train  or  an 
elevator,  we  receive  a  distinct  group  of  sensations  wliich,  quite 
apart  from  vision,  report  the  fact  of  tninslatton.  If  the  body 
ia  whirled^  we  ohtuin  the  seusatinni^  of  diKzines,'^  and  di:!- 
turbeJ  ciiiiilibriuiu.  Dizziness  niay  of  course  be  produced 
in  many  other  wayi?,  t*.  g.,  by  being  on  high  places,  by  seeing 
objects  in  very  rapid  movement  al>ot.it  us.  and  so  on. 

Neural  Factors  in  Organic  Sensation, — Our  preficnt 
knowledge  of  the  enJ-organ  nrrangeinenta  of  Uie  sensations 
from  tlie  vital  organs  is  rather  too  fragmentary  and  the  sub- 
ject as  a  whole  rather  t(x>  complex  to  warrant  discusaion  and 
detailed  exposition  here.  Speaking  broadly,  impulses  from 
the  sensory  nerves  of  tin's  group  prohfif>ly  reach  the  cerebral 
iortex  ill  tiie  ivglim  innocdialely  jxwti-rior  to  the  (l.'^sure  of 
Rolando.  The  Btatic  sensations  have  lK*n  referred  Lo  the 
Bcmirircular  cannls  of  the  internal  ear.  which  it  will  V  more 
convenient  lo  «tudy  in  connection  with  senrfHlion^i  of  hearing. 
It  is  questioned  by  com|}etent  authority  whether  they  con- 
tribute to  our  sense  of  tranfllocation  of  the  body,  except  when 
the  movement  is  of  a  whirling  character.  It  ia  at  least  cer- 
tain that  many  other  organs  contribute  to  these  sensations* 
notably  the  eyes  and  the  vi&cera.  We  do  not  niitiirally  refer 
the  sensations  to  the  semicircular  canals.  We  simidy  find 
our  eciuilibrium  disturlied  without  localising  the  organ  re- 
sponsible for  the  senmition.  TTndoul*tcdly  the  cerebellum  par- 
ticipates in  the  control  of  cquililmilopy  movements  and 
consequently  in  their  misibcluiviMiir. 

Tho  Qnalitie*  of  Taatc  Seiisatioiu. — There  are.   without 
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much  qiteslion,  four  and  nnly  four  elementary  qualiti^  of 
tasl<?  Sensation,  i.  e..  &our,  salt,  sweet,  and  bitter.  What  we 
commonly  call  ladles  are  fc'enerally  corapoimd?,  or  fusions*  of 
taete  wilIi  lemperntnre,  pressure,  and  ?melL  Thus»  «a  weliavc 
remarked  at  an  earlier  point,  the  charaeteristic  taste  of  anions 
will  be  found  astonishingly  altered,  if  one  q\osq  the  nostrils 
firmly  before  tnkinj^-  the  onion  into  the  mouth.  Snn^e  au- 
thorities incline  to  add  two  other  elementary  tastes  to  the  list 
of  gustatory  qualities,  t.  &..,  alkaline  and  molallie.  But  on  the 
whole,  U  Kpems  prohalile  that  these  are  t-ompounds  of  the 
others  already  mentioned.  Certainly  it  h  remarkable  to  see  how 
completely  these  four  suflfif  o  to  de- 
eeribc  the  true  taste  sensations,  when 
wc  are  given  a  large  iiunil>er  of  suh- 
stamTs  to  test  by  ta^te  alone,  without 
l;nowing  in  advance  what  they  are 
to  he.  To  make  thi&  esjwritnent 
satisfactorily,  one  must  see  to  it  that 
smell  58  absolutely  ruled  out,  that 
the  temperature  of  the  snhptances  is 
that  of  t!ie  mouth  itself;  anil  one 
must  he  earefiil  not  to  confuse  tlic 
ciitancou!^  pricking,  puckering  e(Tects 
of  certain  Fiihstances.  which  are  not 
taste  sonsationB  at  all,  with  the  true 
lapte  quality.  Furthermore,  one  must 
employ  solutions  to  niakc  the  test, 
for  many  food  suhstanees  produce  characteristic  contact 
Fcnaations  which  we  instantly  recognise.  Other  facts  will 
hft  mentioned  in  the  next  paragraph  confinnntnry  of  the 
view  that  these  four  qualilies  of  taste  are  cxhnuslive  of  the 
rlemcnliiry  forms. 

Neural    and    Physiological    Basis    of   Taate. — Tlie   cells 
in    IIk"  taite   budii,    found   oa   a    rule   only    in   trough-like 
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FlO.  3S.  Taste  bud  seen 
in  the  papilla  foliatu 
of  n  rabbit  x  560  d. 
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pf>r*\  { Mc  K  e  n  d  r  i  c  k 
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depressions  about  certain  papillae  of  the  tongue  (though 
occasionally  elsewhere  in  the  raoiuli),  furnijih  us  with  our 
taj^le  sensiitiou:*,  (Figure  36,)  In  ordor  to  get  at  these 
deep-lying  cells  the  stimulus  for  taste  has  to  be  in  fluid  form. 
The  entl-organ  cells  are  not  true  nerve  cells,  but  are  receptive 
and  probably  stilective  cells  wboge  counterparts  we  shall  fintl 
in  t!ie  eye  and  car  It  seems  probable  that  there  is  still 
further  dilTcrentiation  of  the  forms  of  this  end-orgau  than 
is  suggested  by  tlie  mere  existence  of  an  cod-organ  cell;  for 
certain  regions,  like  the  base  of  the  tongaie,  are  often  espe- 
cially sensitive  to  some  one  tii^te,  in  this  case  bitten  The 
sides  of  the  tongue  are  particularly  res]mnsive  to  sour,  the 
tip  to  sweet  and  to  salt.  The  centre  of  the  tongue  is  generally 
altogether  insensitive  to  tasEe,  The  leuvt*s  of  the  plant  called 
gymnrmii  st/lvfstre  will,  if  they  be  chewed,  paralyse  the  seo- 
eitivity  for  bitter  and  sweet  without  affecting  the  other  tastes. 
Cocaine,  if  applied  to  the  tong^ue,  causey  first  a  lose  tyf  the 
ability  to  distinguish  bitter,  then  sweet,  and  ilnally  salt  and 
sour.  Furthermore,  some  substances^  e.  g.,  saccharine,  pro- 
duce one  tastt*  in  one  part  of  the  mouth,  and  another  taste 
in  another  part  of  the  mouth.  Saccharine  is  sw(.M?t  to  the 
tij),  and  bitter  to  the  base,  of  the  tonpje.  All  these  facts 
are  en^^y  to  explain,  provided  there  aa*  taste  cells,  whioh 
alwa)-s  res|K)ndt  however  they  are  stimulated,  with  sonic  one 
taste  quality.  But  the  facts  are  not  as  yet  definitely  deter- 
mined, and  we  must  coTi?cquently  eschew  dogmatic  statement*!. 

The  cortical  centre  for  taste  is  not  conclusively  estab- 
lished.    It  is  supposedly  near  that  for  smell. 

It  may  be  added  that  the  sense  of  taste  is  well  developed 
at  birth,  a  fact  whieJi  has,  perhaps,  a  certain  evolutionary 
significance.  The  sense  is  often  defective  in  the  feeble 
minded,  a  condition  which  suggt-sts  the  readiness  of  ani- 
mals to  e;it  foods?  whose  taste  revolts  the  normal  human  hcinc'. 

Olfactory  Qualities. — It  is  impossible  at  the  present  time 
to  say  anything  definite  about  the  elementary  sense  qualities 
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of  smell.  The  evidence  at  present  available  would  make  it 
seem  probable  that  the  number  is  large.  We  seldom  make 
any  attempt  at  classifying  odours  by  their  sense  qualitie-?, 
probably  because  practical  exigencies  do  not  require  it.  Our 
only  common  classification  is  based  upon  the  affective  con- 
sequences of  the  odour  stimuli,  which  we  divide  into  the  two 
great  classes,  agreeable  and  disagreeable.  We  designate  odours 
by  the  objects  from  which  they  come»  e.  g,,  violet,  orange, 
leather,  etc.,  adding  occasionally  to  these  terms  metaphors 
borrowed  from  taste,  e.  g.,  sour,  sweet,  terms  which  are  not 
always  applied  unambiguously  to  the  mere  sense  quality,  but 
often  involve  reference  to  affective  processes,  and  to  other 
concomitant  activities,  both  muscular  and  sensory.  For 
example,  a  sour  smell  is  often  one  which  stirs  up  unpleasant 
gustatory  sensations,  with  choking  contractions  of  the  throat. 
The  classification  most  used  in  a  practical  way  at  the  present 
time  is  Zwaardemaker's  modification  of  Linnsus'  table: 

1 — Ethereal  smells,  including  fruit  odours. 

2 — Aromatic  smells,  e,  g.,  camphor,  spice. 

3 — Fragrant  smells,  e.  g.,  many  flowera,  violets,  sweet 
peas,  etc. 

4 — Ambrosiac  smells,  e.  g.,  musk. 

5 — Alliaceous  smells,  c.  g,,  garlic,  chlorine. 

6 — Enipyreumatic  smells,  e.  g,,  burning  tobacco,  burnt 
toa.<it,  coffee. 

7 — Uircine  smells,  e.  g,,  cheese. 

8 — Virulent  smells,  *;.  g.,  opium. 

9 — Xausi'ous  smells,  e.  g.,  decaying  animal  matter. 
This  classification  of  the  table  has  a  purely  practical  value, 
however,  and  cannot  be  in  any  way  accepted  as  representing 
the  irreducible  sense  qualities. 

Interesting  efforts  have  been  made  to  determine  the  rela- 
tions of  smell  sensations  to  one  another  by  the  method  of 
fatijruing  the  nose.  For  example,  one  smells  of  some  sub- 
stance until  it  ceases  to  be  noticed,  a  condition  which  super 
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Yenes  rapidly  with  many  odours.  Thereupon  if  other  sub- 
Btances  are  inhaled,  it  will  be  found  that  some  of  Lhein  are 
clearly  noticeable,  whereas  others  are  diflSeult  to  detect-  it 
is  assumed  that  those  dJHicuIt  to  dt-lect  are  similar  in  quality 
to  the  fatiguing  odour.  The  results  of  this  method  are  aa 
yet  very  ioeoniplGte. 

PhyBiological  and  liTeural  Basis  of  SmelL — The  olfactory 
nerves  terminate  about  the  oltaLtory  ceils  of  the  mucous 
mcmhrane  lining  the  upper  |K>rtioii  of  the  nasal  cavity. 
(Figures  30  and  40,)  These  ceik  are  themiielves  true  nerve 
cells.  The  cells  of  which  we  have  spoken  as  possible  receiving 
cells  in  the  skin  and  tongue,  are  not  themselves  nerve  cells. 

Tlujse  which  re- 
ceive tlie  stimuli 
pent  to  tlie  eye  and 
car  were  prolmhiy 
originally  epithe- 
lial ectts  which 
have  taken  o  n 
neural  functions. 
Tn  thb  particular 
the  olfactory  cells  are  unique.  "WTiether  cor("ectly  or  not, 
this  fact  that  they  are  themselves  nerve  cells  has  been 
connected  with  the  fact  of  their  ready  fatipae  under 
stimulation. 

The  cortical  neurones  which  receive  stimuli  from  the 
olfactory  organa  are  in  the  hippocampal  region,  as  may  be 
seen  by  reverting  to  chapter  II,  figures  13  and  20. 

In  the  human  btiin^  the  olfactory  membrane  lineg  the 
upper  poHion  of  the  back  of  the  nasal  cavih\  so  that  the  air 
currents  of  our  breathing  do  not  nnrranlly  affect  it  ranch. 
But  if  we  inhale  vij;rorousIy,  the  air  is  drawn  hi^liiT  tip  in 
this  caiily  anil  we  at  once  obtain  distinct  odour  sensations. 
Tlie  stimulus  must  be  in  very  fine  form,  generally  gaseous, 
in  order  to  permit  thia  reflult. 


Flo.  39.     tsolati^d  e^llt  fi^m   the 

olfiiclory  rp^ioti  of  rfttihit ;  st^ 
NiippurtinfT  (t'Lls^  a,  }<hort,  ntift 
cili«»  or,  according  to  noriie 
HUlliorities,  <*iim-s  of  imwtus  re- 
somhling  dlln ;  r,  r.  olfnotory 
cells.  TliB  nerve  prfK-eRfl  hna 
been  torn  oflT  tho  lowi^r  cell 
m:irkrd  r.  ( MeKcmlrirk  and 
Snodj^osii    aft^r    SUlhr.) 
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Genetic  Features  of  Olfactory  Sensations. — Smell  b  sup- 
posed to  have  developed  later  than  taste  and  iu  air4jrcathii3ig 
animals  this  is  doubtless  true  of  the  souse  in  its  prt'sejil 
form.  The  mo&t  acute  perteptions  of  siut-ll  an*  proUaiily  not 
ohUined  before  seven  years  of  atj*?,  because  of  UKxhanical 
difnculties  in  the  form  of  the  nostril.  The  alnindauce  of 
mucus  in  infancy  has  a  similar  eifect,  producing  obtusw  smell 
sensitivities. 

Fio.  40,  DirttfTttwi  to  «>iow  tlip  lexTfltion 
of  the  i'Uachiry  rtiiJorjj»n9  nnd  the 
coufjw  of  the  uir  riirronti*  wh^n  wi 
breadie.  O.  tin?  olfactory  DK'iubran«i 
jTito  whifli  iJk'  olfttrlnry  nerve  i'oiih«9 
doviTi  throut;hi  tU**  iKine  nhovc*.  The 
black  line  numttcred  1  imMciiU'^  thi* 
usual  eoiir^^  of  the  air  in  iiiitunil 
hrcJiUiJij}*.  Thf  li^'hbT  liiu*  numU'rrtl 
2  incIk'ateA  tht>  r-ourfte  of  tli**  air  when 
we  inhale  strongly.  ( Mixliflcil  from 
ZwaaTderoakcT.  J 

Analysis  of  Auditory  Sensations:    A.    Hoise  and  Tone. — 

*ur  audllrtry  sf^nsations  fall  noturaliv  iiW^i  two  *xreat 
gnjups — noises  and  tones.  But  each  of  thet^o  can  he  sub- 
dividffl  n^'flin  into  a  very  lar^o  number  of  distin^iishnble 
(jiialitiefl.  The  normal  stimuli  for  bearing  are  air  waves, 
The  greater  the  amplitude  of  these  waves,  the  louder  the 
Bound.  We  p*l  the  sensation  (lunlities  wliieli  we  rail  noise 
when  1ms  thun  twn  foiri|ilete  vil)rntioiis  of  a  ^oniid  vvavp  are 
allowed  to  reaeh  the  ear;  or,  what  is  perhaps,  nwing  to  Ihe 
rrflti  tinn  nf  llie  Hnind,  tlie  nfitnc  lbin^\  when  tfie  wavei^  which 
dt>  renrb  tin*  eur  nre  irrvrjuittr  and  ntfu-pfrmdif  m  their  motle 
of  vibration.  These  irretrubiritiofi  may  evidently  bo  indefinite 
in  nnmher  and  so  we  fjtl  «ueh  dilfrrenuefii  in  fbo  sotinds 
aa  dii'tinguish,  for  rxnmple,  Ihr  ncjjj^e  of  n  train  from  the 
nniw  of  a  dr\im.  These  lafit  mentioned  cases,  however,  are 
what  are  cnllo!  complex  noises,  and  are  toneoived  as  made 
up  nf  iicjrrefrat'on!*  of  the  s]rii[de  nojsts  first  mcnlionod,  (if 
which  we  eaii  detect  sonic  550  or  more.    The  sensation  of 
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tone  comes  from  bodies  which  vibrate  jfcriodirafly  and  regu- 
larly, like  tlie  peuduhnu.  Such  budie:*  are  re|iresciitcd  Ijest 
by  hinin-x- forks.  \\c  can  distinguish  Homo  ll,<>Ofl  eimjde 
tonal  (jimlitics.  The  (liiTerences  among  these  qualities  art? 
primarily  what  we  enll  lUffcrencea  m  pitch.  Theao  arise  from 
diircronces  in  the  vibration  ratrs  of  tlic  sounds.  \Vc  can 
hear  tones  ranging  in  vibration  rate  from  IG  to  50,1)00  |>er 
second.  The  great  majority  of  musical  exEMTiences  ari.-^e 
from  tones  whose  vibration  rales  fall  between  0-t  and  5tM)0, 
In  the  central  region  of  Itie  musical  5cale»  t.  e.,  with  vibrft' 
tions  ranging  from  500  to  1000,  keen  observers  can  delect 
variations  in  pilch  of  only  one-fiftli  of  a  vibration. 

Tlie  tonal  clement  in  noise  m  easily  discernible  in  the 
differences  in  pitcli  which  arc  often  manifest.  The  roar  of  n 
freight  train  crossing:  a  bridge  is  much  deeper  than  the  rattle 
of  a  dray  on  a  street  pavement.  Practically  all  the  sounds 
which  we  hear  are  cottibinations  of  tone  and  noise.  The 
human  voice  is  an  excellent  example  of  this  fact.  In  enun- 
ciating words  the  vowel  sounds  represent  the  tonal  element, 
the  constjnanLs  the  noises. 

It  miiPt  be  reraembored  that  the  muE^ical  tonca  which  we 
cotninonly  hear  are  not  siiiiple,  bnt  complex*  boin^r  couj^tilutecl 
of  a  number  of  tones — the  f^indamcntal  and  its  uverlouci:!. 
Till*  nature,  number,  and  relative  intensity  of  these  partial 
tones  determines  the  timbre  of  a  sound.  The  characteristic 
differences  in  the  tone  iptality  of  different  infitrnmeuts  have 
fact  OB  their  basis.  In  the  piano,  for  instance,  there  ifl 
a  rich  and  well-balaneed  rH  of  the  lower  partial  tones.  In 
the  clarinet  tlie  odd  overtones  are  predominant;  in  the  flute 
these  particular  overtones  are  few  and  weftk»  etc.  The  evi- 
dence for  these  faeta  is  not  easily  obtained  without  the  use 
of  apparaluft. 

The  fact  that  we  can  analyse  complex  tones  bo  that  we 
Iret'fjjtir  eieurly  eouscinuB  of  their  partial  tones,  as  well  as 
our  capacity  to  remark  the  constituent  notes  in  a  chord  or 


136 


PSYCHOLOGY 


otlier  group  nf  tones  ib  ooe  of  the  remarkable  thmgs  about 
audition.  We  ahalL  conmx*t  tins  fact  conjc-cturally  with  the 
construction  of  the  intomnl  oar  when  we  come  to  speak 
about  the  eml-or^an. 

It  i&  cvidt»nlly  possible  to  connect  certain  of  the  more 
fimdameiUal  atlribulre  of  sound  sensations  with  their  phyai- 
eal  antecedents.  Arranging  thetn  in  pair:?  we  have:  tone  = 
|»criodic  vit»ra(iun;  noise  =^  non*pcrii»dic  vilirution;  pitch  = 
vibration  rate;  intensity  =  amplitude  of  vibration;  tone 
fjuality  =^  vil^rntion  composition. 

B.  Combination  Tones. — When  two  tones  ocenr  together 
under  certain  conditious  several  additional  tones  are  heard. 
These  suppluuientary  tones  are  known  as  coml>ination  tonea 
and  are  divided  into  dtfTorence  tones  (of  the  firat,  second 
and  hifrber  orders),  and  summation  tone^,  DilTcrt'nce  tones 
of  the  iifi^t  order  correspond  in  vibration  rate  to  the  differ- 
ence betiA'een  the  vibration  ratios  of  the  generating  tones* 
Those  of  the  eecond  order  correspond  to  tonos  whose  vibra- 
tion rates  are  eipral  to  twice  the  rate  of  the  lower  generator 
minus  that  of  the  higher*  The  stimmation  tones  correjipond 
to  lorict^  with  vibration  rnles  D{p]iil  to  the  ^virn  of  the  rates 
of  the  prime  tones.  Those  cojubinalion  tones  are  not 
ordinarily  noticed  by  lay  observers^  but  they  are  often  vbtj 
powerful  nnA  iiiuloubtrdly  contTJbute  to  produce  certain 
iinportunt  musical  effeetft,  r.  g.,  in  the  minor  chonls.  The 
theories  of  their  production  are  too  numerous  and  too  unset- 
tled to  warrant  di^cu&sion.  It  may  be  that  (he  tones  are 
ordinarily  objective  (t'xtra-organie)  and  ph\T!ieal  in  origin 
inalead  of  iubjeetive  and  physiological  (intra-organic),  as 
has  generally  l>oon  supposed:  or  it  may  prove  that  sometimes 
they  are  obji'cfcive.  Hnn»ctime*i  subjective,  and  eonictimep  both. 

G.  Consonance  and  Dissonance. — The  consonance  and 
dissonance  of  lonea  has  long  Ix'cn  a  subject  of  psychological 
per|tlejtity.     Certain  tones   (f.  g.,  C  and  G  on  the  piano) 

•  DrBcriplion  uf  the  liighor  ord*r»  i»  omitted. 
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,/iwc  with  one  another,  that  is  to  say  they  lose  their  individual 
ttioctnesj^.     OtJier  tones   (e.  ^.,  C  and  C5)   refuse  to  fuse 

and  are  harsh  and  dist-ortiant  in  their  ciTccts  uj>on  ua.  These 
tonal  comjik'xes  aiv  gcncraJly  marked  with  strong  foeling- 
tont:,  Thoy  are  agreeable  or  disagrecablt;.  On  this  account 
we  ehali  defer  fvirtlier  discussion  of  them  until  we  take  up 
the  elemeutury  ^^tlietic  feelings. 

Genetic  Features  of  Audition. — We  have  once  before 
callt'd  alLcutiun  lu  the  fact  timt^  owing  to  the  presence  of 
mucus  in  (lie  middle  and  external  ear,  the  new-born  child  is 
generally  inscnflitive  to  ordimiry  sounds.     The  ]>ositioti  of 

I  Fto«  41.     Dia^rrnni  of  the  cot-hliMi  »v^n  in  transverse  Bection.     8.  T,, 

^^_^  the  sch!h   tjTnpftiii;  ^.    I'..  ih«  scjitn  v^stiHiili;  <7.  C.  Uii*  canal  of 

^^H  ttiu  oociitt'a;    A.   \,,  tht*  iiUilitory   neni-   rtinnin^  out  through   tim 

^^H  bone  to  join  tW  cnniil  of  thr  cnHilou :  tJ,  M..  Uio  IxiHilur  membrane; 

^^H  Jf.   .v.,  Rt'iftner*--*  mPinhrnrH';   7'*   ^f.,  U*ctoriftl  nieinbrnin'i   /.  f(.   C*. 

^^V  innor  row  of  hnir  ofh^j  O,   //.  i'„  nutvT  rniv  of  Uuir  rell*;   S.  C, 
aupporting  (x\U;  It.  C,  ro<{a  of  Corti,     Oloslified  from  StvwArt.) 

the  drum  membrnno  al^o  contrihntes  to  (his  itisonsitivity. 
About  f«>ur  dayB  after  birth  moat  cliildreo  will  show  resjwnse 
to  loud  sounds  by  expreaaiouii  of  fright.  The  eenaitivity  to 
high-pitched  soundn  .^ecms*  in  ilevelnji  sooner  than  that  to 
low  sounds.  tjoi:'ali!iation  of  pou-uds  sirras  to  Ix^gin  with  many 
cbililren  at  about  four  months  of  age.  Children  a  year  and 
more  of  age  are  often  ettrcmdy  sensitive  to  veiy  weak  sounds 
which  old^r  ppr?(ons  cannot  hear  at  all. 

Kenxal  and  PhyHiological  Facts  of  Audition. — The 
audilnrv  nerves  termhiHte  about  the  hasr^  of  liair  cc\U  in 
the  internal  ear,  such  as  api^oar  in  ll^airos  11  and  13.    These 
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cells  are  irornerBotl  in  liquid  containwl  by  the  sac-like  mem- 
liniiH'st  of  the  iniu^r  mr.  Figure  43  will  iimkc  evident  the 
rulatioiifl  to  ono  anathcr  of  Iht*  iulcrnal,  middltv  and  external 
far.  The  extoriml  ear  gathers  up  the  souml  wavca  and 
fncussr'^  them  ii|»oii  Ihi'  (Iruin  imruljrniie  of  thti  middle  ear. 
Thi*  middio  car  contiiins  a  chain  of  Hiuall  tK>nc8  stn<trhiug 
between  the  luemhranc  just  mcnlioned  and  another  smaller 
incMihrono  nn  the  side  of  tlie  inner  cur.  The  Rn^tachiaD  tube 
t'otne^  lip  from  the  throat  into  this  mitldlo  car  eavitj,  and 
whenever  wc  swallow   allows   air   (o  enter   from   the  throat, 


Vic.  42.  f'roKs  -iftifPTi  of  llio  orgiin  »>f  Corii,-  jt  nrxfl  />^  intfrnnl  und 
fxl^rriul  rods  nf  (V>rti;  i  und  i*,  int4>rim]  luur  **i*H«*;  t'\  p\lcr- 
nul  Iittir  c<"IU;  mK  ti!i»»ihir  nii'iiiliriiiii' ;  rr,  iutv*'  Hhrfs  lendinif 
frnm  thf  luiir  rclls  inwjrtl  lo  tlin  crntral  nprvoua  fljBtem. 
(Barker  nUvr  ICMEiiiN  and  IIuiiIht.) 

thiiR  k«^pin^  the  iiir  pressitrp  in  llie  middle  ear  like  that 
outside.  If  Ihe  [irossure  were  uneven  on  the  two  sides,  the 
nienihriinc  would  Im:  stidly  hnlj:*Nl  out  or  in  and  eould  not 
ojHTate  Hensitivi'ly  to  impiict.-i  tif  -tound  wnvt*^.  The  hooea 
and  mcmhrnnes  of  the  niiddU>  ear  have  Junm  f^uppoAed  to 
mnlliply  (ho  p*>wrr  nf  Ou*  vihndinn*  they  tninnniit  (o  the 
lonor  can  lhn»  enahlin;r  th<»  relrtliveiy  feehh?  sound  waves 
in  the  air  to  act  up  rihrationA  in  the  liquids  of  the  inner 
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€ar,  (They  form  a  powerful  levtT  sy&tem  and  the  receiving 
membrane  has  a  much  larger  eurface  than  the  delivering  mem- 
brane*) But  the  discovery  of  eapfsi  in  which  the  niirhan- 
isms  of  the  middle  ear  have  been  de&troved  without  seriously 
impairing  hearing,  renders  it  poBsililo  that  their  function  is 
more  protetrtive  antl  less  purely  acoustienl  than  has  heen  sup- 
posed.    At  all  events  they  do  not  aj^pear  to  be  inJispcnsiihlc. 


FiGr  4f!.  Tli«prmin  of  tlie  pnr.  4,  aiiilit«iry  rtiniil  tuf  llip  CYtrrnnl 
i'ur  i  li,  tytiiputiir  rnr'ml)i':ttip  Hi>ptirntit]j;  tin'  i>\trrii;il  frfnii  III"' 
mitMK'  fjir,  f;  It,  Ku>^tnchiaii  iube  loading  from  (lie  rniiJttlH  i*».T  lo 
tho  lliranl;  K,  one  of  Ibr  <^oinicirciilAr  cniiuls  of  (Itp  intf^riial  enr, 
Hri^in^  out  of  llit^  tiirk-U'  upon  whiclu  n-^  iifMrn  tlu*  lulJAtvnt  siiortilf, 
flbre*«  from  llie  voscihulnr  l>rniu'h  of  llw  ti^jhlli  nerve  arc  shown 
trnninntiiifT;  ^'.  the  syiiral  of  fho  cm-lilon,  (lirouij!)  ihr  cnlral 
pillar  of  wliich  tho  auJilory  in*rv4:'  i-*  shawti  ('nt^'ring:  to  nprcad  out 
townnl  the  lirtir  i"pIIs  of  lh*»  nwhl^u  rHiiiil,  ns  inrlii'utfil  in  ligutira 
41,   42i   a.  the  main  trunk  of  the  cijchth   nerve.      (AfU^r   Houpii 

Tliore  are  many  thousands  of  the  hair  colls  of  the  inner 
ear.  ami  the  precise  mode  of  their  fstimulation  is  etill  [tToli- 
lemntie,  ilespite  (he  numerous  explnnulory  theories  in  the  fiehl. 
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The  cells  are  mounted  chiefly  on  the  sides  of  the  rods  of 
Corti,  which  form  a  triangular  tunnel  as  ?ntty  he  seen  m 
figures  41  and  43,  Thetie  rods  reat  on  the  libres  of  the 
basilar  membrane  which  forms  the  floor  of  the  tunnel  and 
coila  about  2.5  timcB  in  the  spiral  cavity  of  tho  cocihlea.  The 
membrane  is  considerably  broader  at  the  iop  than  at  the 
bottom^  Ao  that  it  afTorda  a  series  of  stretched  stringB  of 
different  lengths  like  the  strings  of  a  harp.  It  has  been 
generally  supposed,  followinn;  the  authority  of  Helmholtz, 
that  these  iHirL^^  or  groupa  of  them,  could  respond  'ayra- 
patlietically''  w!ien  a  tone  was  sounded  corresponding  to  their 
own  natural  rate  of  vibration**  The  movement  of  the  fibre 
was  supposed  to  stimulate  the  cells  resting  upon  it,  where- 
ujmn  the  cerebral  cortex  would  presently  receive  an  excita- 
tion peculiar  to  the  given  tone  and  diilerent  from  every  other. 

The  fact  that  the  ear  can  analyi*e 
complex  tones  was  referred  to  tliift 
stimulation  of  special  fibres  by 
each  L'lement  of  such  com- 
plexes, 

TnnD   deafness    and   the   exist- 
t-nce  of  'tone  islands'  su;?grst  the 
correctness  of  son^e  eiuch  theory 
9S   the    above.       Certain   persona 
cannot  distinguish  any  clitmpe  in 
pitch  over  consiflcraldo  ranges  of 
the    scale.      This    ie    easily    ex- 
plicable    on    the    basis    of    the 
ITclmhoUz    theoi7,     if     certain 
fibrcft  of   the   basilar  menihrano  are   for  any   reason   inca- 
pacitated. 
Of  late  many  difBculties  have  been  encountered  which  the 


Fio.  44.  McnibrflnoiiH  ](iIjj'> 
rinth  {diiigraMimiitk*).  <*, 
poehlra ;  a,  Baccult*  unitrd 
by  p.  tlie  *|iirttiH  en- 
dolymphatiruH,  with  n, 
(he  Dlrirlp,  RnsiTij;  from 
which  nri*  seen  the  ihrca 
vcmicirculjir  p  a  n  n  I  h  , 
(Af»i*r  MrKcmlrick  and 
8no<l>rrii«*i.| 


*  [f  nnr  ]it^^9  pmlljr  down  a  kfy  mi  ft  pUno  nnd  thi»n  nlrtft  tlie 
trtnp  rorrcNpondinj;  lo  i\w  key,  \hr  utrinp  ™*lrtnpin^  tn  tho  lii»y  will 
bo  lifjird  giving'  t^ut  thr  tonu  nliiHi  it  hus  Uken  up  'nyniputhctically'. 


SEKSATION  131 

theory  has  hardly  met  euccosfifuliy.  These  are  physical, 
physiologicalj  and  psychologicaL  But  we  cannot  go  into  them. 
Sufiice  it  to  say  that  the  facts  at  present  known  render  it 
probable  that  the  analysis  of  tones,  however  this  be  brought 
alK»ut,  is  performed  by  the  mechani&ms  of  the  internal  ear 
rather  than  by  the  cortex  aa  has  been  suggested. 

Tlie  cortieal  centres  for  audition  have  already  been  auf- 
ficiently  described  in  chapter  IL 

The  semicircular  canals  of  the  internal  ear  (fibres  43,  4-1) 
also  eontam  sensory  fibres,  which  terminate,  like  the  true 
auditory  fibres,  about  the  bases  of  hair  cells.  The  fluid  in  the 
canals  contains  little  calcareous  particles  called  otoliths. 
When  the  body  moves  in  any  given  direction  some  of  these 
otoliths  are  supposed  to  lag  behind,  because  of  their  inertia, 
thus  striking  the  hair  cell  filaments  and  i^etting  up  a  sensory 
disturbance.  As  the  canals  are  at  right  angles  to  one  anotlier, 
the  fluids  of  some  one  or  two  of  them  would  always  be  most 
affected  by  a  aingle  movement,  and  the  sensory  excitations 
nri^^ing  from  thera  might  thus  Ije  connected  either  reflexly 
or  by  experience  with  specific  kinds  of  movements,  e.  g.,  for- 
ward, backward,  upward,  etc. 

Of  tlie  cerebral  cortical  regions  possibly  involved  in  the 
activity  of  these  canals  nothing  gpecilic  is  known,  beyond 
whatever  is  included  in  (he  distwrhance  of  other  sensory 
processes  like  vision^  whose  repreeentation  in  the  cortex  is 
determined.  It  is  known,  howc'ver,  that  the  cerebellum  is 
engaged  in  their  ojKTrtlion. 

Analysis  of  Visual  Sensations. — fjikc  the  auditory  sensa- 
tionsj  our  visual  sensations  fall  into  two  general  classes — 
sensations  of  brightness  and  sensations  of  colour.  The  bright- 
ness sensations  are  caused  by  the  impingement  upon  the 
retina  of  mixed  light  waves  of  various  lengths;  thus,  what 
we  call  white  light  is  made  up  of  Itght  waves  of  all  Ipugthe, 
Pure  colour  sensations  are  produced  by  homngtntous  light 
waves,  or  waves  of  practically  tqnal  length.    The  more  homo- 
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geoeoue  these  waves,  the  more  eaturated,  the  purer,  the  color- 
As  a  niattor  of  fact,  we  nevor  c-xptricnce  coIoute^  witJicnit  get* 
ting  a  mpasure  of  hrjghtnes:^  tioni^ation  also,  Althougli  it  is 
convunient  to  distinguisli  the  two  forms  of  sensation  from 
ont*  another,  this  concomitance  iniifit  not  Ijo  forgotten.  Under 
or^liuary  comJilions  the  brightest  region  of  the  Kpoctnim  is 
in  the  yellow.  If  the  illumination  of  the  spectrum  be  suf- 
ficiently lowered,  the  region  of  niaxiinum  l^rightncss  will  be 
transferred  from  the  yellow  to  the  green;  and  the  re^l  end  of 
the  spectrum  will  become  relatively  darker  in  colgur-tono 
while  the  blue  end  lieeomes  li^^jter.  This  phenomenon  -is 
known  after  itis  discoverer  as  the  Purkinje  phenomenon. 

Aa  in  the  ca&e  of  sound,  tlie  ininisittf  of  the  sensations  par- 
allels the  amplitude  of  the  li^lit  wave.  If  we  gradually  de- 
crease the  intensity  of  white  light,  we  pass  first  through  a  series 
of  shades*  to  which  we  bIhiuUI  ordinarily  apply  ilie  name 
grey,  and  come  finally  to  black.  Hhiek  anil  while  are  thus 
the  eitreme«  of  the  brightne^i?  (leries  of  sensations,  and  be- 
tween them  occur  the  various  diudcH  of  grey.  Black  is  a 
relative  term  applicable  to  great  cnntraist.>  with  while  The 
retina  is  it-^^elf  alwavi'  ncLivc,  j!*»  tliat  even  in  jM:Tfi"ct  darknei^a 
we  si'e  floating  clondi*  of  dim  *idi(Hretinar  light.  We  arc 
able  |o  dislingnisli  some  700  different  brightness  qualiti^ 
between  the  dee|>i'i!t  black  and  the  most  brilliant  white. 

We  are  in  the  habit  of  referring  tn  the  spectral  eulours,  or 
qitalittes,  as  k^ing  s<'ven  in  niimhop.  i,  r..  red,  orange,  yellow, 
gnvn,  blue.  indig(vbbie»  find  violet,  Thi;?  iii,  however,  sl 
merely  practical  and  ^miewbat  arbitrary  division.  These 
names  apply  to  distinctions  in  colour  tone  which  wc  prf>mptly 
and  easily  remark  when  looking  at  a  sunlight  sfM-cfrimu  But 
in  reality  the  crdoiir  between  pure  green  and  pure  blue  is  just 
as  truly  entitled  to  n  separate  name  as  is  oranpe,  a  colour 
which  diiilrnetly  sugjresit*  Iwth  red  and  yellow.  Purple,  too, 
which  can  l*r  formed  by  mixing  red  and  violet,  the  colours  at 
the  ends'  of  the  t|iectrwm,  is  a  jwrfectly  genuine  colour  quality, 
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deserving  to  rank  in  this  re&peet  with  the  spectmm  colours 
theniHctves.  Whon  we  are  given  proper  experimental  condi- 
tions we  find  we  can  tlistiaguish  soitio  150  sjiectral  i|HJiLiti(?s. 
ThiB  Includes  the  purple. 

Some  30/H)0  distingiiifihable  qualities  can  be  produce*!  hj 
combining  the  severfll  spectral  ijualities  (  ITjO)  with  tlie  hright- 
nesd  quBlities  (TOO) .  Thus 
red*  for  example,  can  he  mixed 
with  white  to  province  varioiL^ 
tints,  which  we  call  pink;  or 
with  white  to  produce  various 
which  we  designate 
Figure  4.*>  disidaviii  in  R 
a  general  wny  these  relatioiii^. 

Elementary  Colour  Bela- 
tions:  (1)  Mixtures  and 
Coraplementaries. —  If  wv  now 
apply  to  vision  the  mode  of 
ana1>'sia  we  have  cmplovcd  Fig.  4r». 
heretofore  in  the  caj*  of  other 
sensations,  and  attempt  to  rc- 
duee  the  visTial  npeftral  (|uali- 
lin^,  apart  from  brightness,  to 

hose  which  seem  reality  e|e- 
menlarv,  we  shall  find  four 
such  colours  remainiDg^  /.  e.. 
red,  yellow,  green,  and  hlne. 
All  the  others,  when  closely  in- 
spected, appenr  to  m^  |o  be  cninjKJnndt?.  Orange,  we  have 
already  ri'nuirked.  apjieur^  both  reddish  and  yellowish.     Violet 

as  traooA  both  of  blue  and  red,  and  ^  with  all  the  transitional 
lines  lending  from  one  of  the?io  cleincntarv  colours  U*  another. 
MorroviT«  if  wt'  Iw  «.'ivi'n  Wu'si*  four  cnlnurs,  we  can,  af*  we 
should  naturally  expet^t,  produce  nil  the  other  sptvtral  hues  by 


Tlio  ciiloiir  pyramid* 
The  I'ma  MB  corresponds 
to  the  \vbili?-bliick  s&rivs  of 
nihnjr?;  (he  plnno  lUMYfl 
rpprfAonlA  tho  rnoAt  milur- 
iilpil  fljwptrat  colours,  r.  «7.. 
hbic.  rfd,  ^r^-on.  The  Une$ 
joining  W  nnd  B  \vith  tho 
Iptterfl  ropre-tpntinjf  the 
wvpral  spet'trfll  colours^  *. 
rj.,  Bl,  nml  <j\  ilhiAtrate  th^ 
trnnsitional  tintn  and 
flhadM.  (After  Ebbing- 
haiis.) 
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mixing  these  elements  in  proper  proporlians.  Among  (lie  mix- 
tures whieh  we  can  make  in  this  way  «re  certain  very  peculiar 
ones,  wbtcb  reBuU  when  we  take  two  such  colours  &»  yellow  am 
blue,  or  red  and  blue-green.  Tiiese  pairs  of  colours,  when 
mixed  together,  give  us?,  instead  of  a  new  spectral  hue^  simply 
grey.  Colours  whose  mixture  resultfi  thus  in  grey  are  eall&d 
complementary  colours,  and  every  colour  has  some  couiple- 
nientar^*  in  the  spectral  serieg,  exeejjL  green,  wliose  coiuple- 
nientary  h  purple,  a  mixture  of  red  and  blue.  (Figure  4fi 
shows  llii'fie  relations.) 

(2)  After-Images. — Our  vbuat  Bensalions  are  in  ojie  par- 
ticular VL'ry  rcrnarkiible,  &&  compared  witli  our  si*nsation^  of 
other  kinds.    The  ohviouH  after-t^fTeetn  of  sensory  gtirnulalion 
Ijut  longer  and  are  more  jRvuUar  than  U  generally  tlie  crt&e 
elsewhere.     NegltTtin^  minor  variatiouB,  there  are  two  jirin- 
eipal  fomis  of  after-imagt^,  as  they  are  (.'HJled,  t,  t\,  posi(i\*e 
and  negative,     After-fensaliona  would,  perhaps,  lie  the  better 
term  for  thi-m.     If  oue  suddenly  looks  at  a.  very  bright  light, 
and  then  closes  the  eyes,  the  light  continues  to  be  »een  for 
Bome  Boeondrt  in  approximately  lU  |iro]>er  intensity  and  line. 
Tbisj  plienumeiion  its  a  positive  after-image.     If  one  looks  for 
A  few  seeonds  fixedly  at  a  hit  of  blue  pajMT,  and  then  closes 
the  eye~s  or  himn  (bom  upon  pome  neutral  grey  hack-ground, 
one  set'(i  a  ylhiw  piitcli  c*»rrej^pom]ing  in  shape  to  the  blue 
HtimuluR.    Tills  is  a  negative  image.    Negative  Images  invert 
the  rclationft  of  brightness  in  the  KtimuluH,  i40  that  what  wai? 
white  in  the  object  appears  black  in  the  after-imniret  and  vice 
versii.    Tliey  rI^o  convert  all  ppeetral  colotira  and  their  com- 
pftunds   into  their  srvfral   complrnientflries.     While  all   the 
senses  diFplay  aftcr-elTcets  similar  to  the  positive  visual  nfter- 
image.  none  of  them  has  anything  precisely  comparable  with 
the  ni'L'ntivp  itnnpfe. 

(3)  Colour  Contrut. — TJie  phenomena  of  enntrast  alcao. 
although  cbaracteriping  in  a  mcnsure  all  nenRc  domains,  and 
for  that  matter  all  conpcious  processw,  are  espeeiaTly  striking 
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in  \i5ion.  Yellow  and  hlue  appear  respectively  j^ellower  and 
bluer,  when  seen  side  by  side,  than  when  seen  apan.  This 
6eoni9  to  be  largely  becauBe  of  the  fact  that  the  eye  moves 
eiightly  from  one  lo  the  other ;  and  the  eye  fatigued  (ot  blue 
already  has  a  disposition  to  react  with  the  yellow  after- 
image. If  the  part  of  tlie  retina  coutaining  this  yellow 
after-image  proeess  is  then  exposed  to  tlie  real  objective  yel- 
low, the  power  of  the  stimulus  is  much  t*nhanced,  and  we  see 
a  deeper,  more  intense  yollf^w  than  we  otherwise  should.   Thia 

PED 


"^^^aHTit^^iSs 


FlQ.  40.  The  colours  At  oppof^iti^  rrids  of  anj  diam^t^r  of  the 
circl*  produce  Rrey,  if  mixed  with  one  another,  Purpl**, 
which  Ia  the  complonaentnry  colour  to  green,  is  not  found  in 
the  spectrum,  but  is  produced  hy  a  iHixture  of  the  end-coloura 
of  tile  epwtruTn,  red  and  violctl  Colours  opposite  bUtil:  aeg- 
ment*  are  psyphologicully  pure  and  elementary.  Colour*  oppo»it« 
BbMded  aegmenU  are  eompoaite. 

pbenomrjion  is  called  sucerssire  contrast.  Simultaneona  con- 
trast J8  an  even  more  intcrf^f^tinj?  phenomenon,  and  may  be 
illustrated  by  piittin^  a  ^mall  bit  of  grey  paper  npon  any 
coloured  field,  and  then  covering  the  whole  with  thin  white 
tissue  paper.     The  grey  patch  will,  under  such  conditions, 
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always  appear  as  of  n  colour  cnmplernontary  to  that  of  the 
liekl,  i.  e.,  it  will  appear  blue  wlK*n  the  iietd  {&  yellow;  yellow, 
when  it  is  iilue;  rcthlisli  whon  it  is  greti],  etc»  Tho  explana- 
tions offered  for  this  phenomenon  would  take  us  too  far  into 
physiological  psychology,  and  wc  mu^i  rest  content  with  the 
general  conclusion  tlrat  onr  colonr  sensations  are  dependent^ 
not  only  ui>on  llic  eidour  oE  tho  ol»ject  imiHt*ili;iteIv  fixated, 
but  also  upon  the  colours  surrounding  it,  and  upon  the  ira- 
niediatf'ly  preci^flin*;  ^tinsulatioii. 

(4)  Defects  in  Colour  Vision, — Finally,  we  mtiy  remark, 
that  the  peripheral  portions  of  the  retina  are  seriously  de- 
fective in  their  cMoiir  reactions.  Accurate  colour  vision 
belongs  only  to  the  tTUlral  portion  of  the  retina  around  the 
fovea.  Aceonling  to  most  observers,  red  and  green  are  only 
seen  neruratoly  for  n  short  distance  onlside  this  region.  Yel- 
low and  hliio  are  lopt  next,  and  in  the  exlroine  periphorj'  all 
colour*  appear  white  or  groy.  This  condition  enggests  the 
pnthologieal  colour-blindness  from  wliith  nuiny  persons  suiTer 
even  at  llie  fovea.  Kccent  invctttigaliona  indiralc  Ihat  |K)s- 
sibly  all  the  spectral  colours  can  he  seen  at  the  periphery, 
provided  their  intensitv  he  sulTieicnt.  These  observations 
imply  the  exi^tcnro  of  colour  weakness  in  the  marginal  re- 
gions of  the  retina,  rather  (ban  true  colonr-blinduess. 

Pathological  Colour  Blindness. — Colour-blindness  ia  some- 
times, but  very  rarely,  totaL  The  patient  sees  nil  colours  fts_ 
■white,  grey,  or  black.  Two  t>*pe3  of  partial  eolonr-bIindn< 
are  recognised,  the  one  red-green  blindnetis  with  two  ^nbordi- 
nate  forms,  and  the  other  hUie-yollow  blindness.  In  re<l- 
green  blindness  the  spectrum  is  seen  as  holf  yellow  and  half 
blue.  The  quality  of  the  yellow  or  blue  changes  with  the 
region  of  (he  spectnim  observed.  In  one  t\*pe  of  this  form 
of  blindness  the  greatest  brightness  of  colour  15  seen  in  the 
pure  yellow,  and  the  rod  end  of  the  spectrum  is  relatiTely 
bright.  The  other  iy^  finds  the  brighter  colour  in  yellois*- 
grecn,  and  sees  the  red  end  of  tlie  spectrum  relatively  dark. 
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In  both  types  a  neutral  g:roy  band  is  seen  bctweon  the  bine 
and  the  yellow  re^iows  of  the  sptvtrum.  ]ri  hlut'-yollaw 
bliiulnt'ss  the  \\o\vt  ond  of  the  spectrum  is  dark  and  Little 
saturated.  Yellow  iind  white  are  confused.  This  classifica- 
tion is  Hering''^.  It  sltnuld  he  added  thut  moTiy  persons  arc 
yjiglvtly  defeetivL*  in  IbiMr  nddiir  visiiin  withoul  properly  be- 
loncfin^  in  the  group  of  the  colour  hlind. 

Theories  of  Cokar  Vision. — 0  F  the  many  theories  of 
I'obmr  vit^ioii  that  nf  Ht'Imholta  is  proluiliiy  nu>st  widely 
known,  allh<m^h  it  is  cpute  certainly  untenable.  It  assumes 
throe  ftJDfla!ni'nl!i!  (.-olour^,  red,  i^reen,  and  violet,  by  coui- 
biuationi*  *d  which  all  the  other  colours  ineluding  white 
are  produced.  For  example,  red  and  green  will  produce  yel- 
low; rod  and  violet,  purple;  nnrl  nil  throe  elementary  eolonra 
taken  together  will  produce  white.  It  explains  the  facts  of 
colour  mixlnro  well*  l>ut  it  is  unable  to  account  for  the  psy- 
chological simplieity  nf  blue  and  yellnvi*.  wlitch  do  not  seem 
lo  us  compounded  of  other  colours.  Oraajtre,  fur  instance, 
iOi^taDtly  suggests  to  ua  the  red  and  yellow  of  which  it  is  com- 
posed. The  fact?  of  cnhnir-bliodness,  to  uiention  nothing 
further,  are  inexplicable  liy  it. 

TTerinfr's  theory  13  at  prcficnt  probably  moat  widely  held. 
It  assumes  three  fundamental  pairs  of  colours,  white-blnck, 
hlue-yellrtw,  aud  gretn-red.  These  pairs  are  in  relations  of 
oppi>?iition  to  one  another  tiuch  that  if  one  meiuher  nf  a  ^oup 
Iw*  stimulatCHb  the  other  member  must  hecoinc  acti^'c  before 
tlie  equilibrium  of  ttu^  retina  is  restored.  The  black-white 
fliibstanc-e  is  alwayjs  ?tin)ul»trd  by  lijjht  of  every  kind  and  it  is 
ovolutionarity  the  oUlesU  reil-^nrn  being  the  most  recently 
acquired.  Mixtures,  roniplemenlary  effects  and  after-inm^es 
can  all  be  arcounlrd  for  by  the  theory.  Mixtures  ore  explained 
a8  in  the  IlelinbnltK  lhiH)ry.  The  positive  after-image  results 
from  the  continnntion  of  the  effect  of  the  stimulvm.  The 
negative  inia^e  ariws  from  the  activity  of  the  colour  pro- 
cesses antagonistic  to  those  urouscd  by  the  stimulus.    Com- 
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plemcntary  colours  simply  offset  oue  another  and  leave  the 
grey  of  the  black-white  process.  Unfortunately  the  green 
whirli  is  th(^  coiui^k'uieolar)'  of  spwlral  red  i&  not  pure  green, 
as  it  apparently  should  be,  but  blue-green  and  there  are 
some  otlier  diiUcuUies  too  technical  to  discufis  lieroj  which 
render  tlio  thtK>ry  lUipeffLttly  satisfactory. 

The  theory  at  pr^ent  apparently  nioet  adequate  to  the 
various  facts  is  that  of  Mrs.  Ladd-Fmnklin,  although  scholars 
have  not  generally  i-oncedi'd  its  truth. 

Mrs.  Franklin  assuiuea  that  the  retina  originally  responded 
only  to  differences  in  brightness.  Tlie  outer  region  of 
the  retina  is  still  in  this  condition  as  are  prohably  the 
retina?  of  certain  of  the  lower  animaU.  The  conscious  quality 
corresponding  tn  Ihis  stimulus  is  grey.  In  the  course  of 
evolution  the  chemical  substance  which  originally  gave  rise 
to  sensations  of  grey  only^  has  been  diffentiated  so  that  tlie 
various  spectral  colours  produce  partial  disintegration  of  it 
and  lead  to  ihc  sensations  which  we  now  see  from  red  to 
violet.  The  tirst  difTcrontiation  which  took  place  corre- 
tpondcd  to  the  colonrp  blue  and  yellow,  and  we  consequently 
can  see  these  hues  farther  out  on  the  retina  than  red  and 
green,  far  which  Benaitivity  wap  later  evolved.  The  yellow 
pHH-oRK  is  su|>|>oiied  to  diiTcrentiate  into  red  and  green.  The 
blue  has  remained  relatively  unchanged.  Tlie  grey  of  cora^ 
plenieniary  colours  is  explained  by  the  entire  distintegration 
of  the  original  visual  sulislance  by  the  sununative  effect*  o( 
the  partial  dislntegraLioiis  which  liave  been  evolved  frora  it 
Thus  when  yellow  and  blue  are  mixed,  each  colour  disinte- 
grates a  portion  of  the  original  visual  substanee^  and  together 
they  effect  a  complele  disintecTafton  of  it,  The  fact*  of 
colour  rnixtun-s  can  l>c  expbiini'd  much  as  in  other  theories. 
Contrast  phenomena  are  due  tn  the  progreasive  break  down 
of  the  [iH'inical  substance  assisted  in  certain  cases  by  the 
circulation. 

.Uhough  in  thia  account  emphasis  has  been  laid  upon  the 
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genetic   aspects  of  the   theory,   Mrs.   Franklin  regards  these 
coneiderattons  rather  as  contirmatorj  of  her  ritiw  than  as 


FlO.  47.  Opt.,  optip  nerve!  For,  c,  fovea  wntrulij*;  KWrr,,  sfltrotjo; 
Ch^r,,  (*iioroi<J;  lift.,  r<?tinii;  Conj,,  oonjiitictirn ;  Pr.  ni.,  eiliarj 
proiTsses  hy  tnr«ii»  of  which  lens  is  adjuaU-d;  Cam.  ant.,  snt^rior 
*^hftmh«^^  filltti  with  fupiioui^  liiumnir:  p,  jiostiTior  ph;imtH-r. 
Ju*(t  below  p  the  cnpsnlt*  anil  lipinipiit  "*iipportin^  the  lens  nrt? 
■hon"n  nttnobwl  to  the  ciliary  prnrr^scFi.  Cnrpun  vxtrrt*m,  (hi.' 
vitrpou*  humour  of  tlip  nmin  cuvily  of  Ihe  pye^lta}!. 

afTonlintr  it  a  famidation.     Shp  Pdirts  frmn  the  fun*Tamental 
and  iminediate  facts  of  colour  visioa,  such,  for  example,  as 
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the  basic  differences  in  quality  among  the  colours  red,  yellow, 
green   ond  blue. 

Physiological  and  Neural  Baais  of  Vision:  A.  The  Eye- 
ball.— TIji,'  rssi'iiiinl  niijitoniiriil  t'acl.^  nlniiU  tlio  oyo  are  ^hovvii 
in  fifrnro^  -t«  "ml  ^^*  The  I'v*.^  is  a  HnuiM  s|jlierinilly  i^haped 
dark-rootn,  Uve  inner  walls  of  which  nrv  covered  witli  ihe 
fJt'^nsilivo  rc'tiiijil  nK*nihrjiiip.  Ligfil  is  a<imittod  to  this  men]* 
brone  through  the  aperture  in  the  iris.  The  li^ht  passes 
firsl  Ihrouirh  the  truiiBpareut  pfjlicrieal  eornea  ttliero  it  is 
rcffrtctfd  (ti^^ures  4*  urul  50)  ;  then  into  the  antt^rior  ehamlx^ 
filled  with  a  clear  fluid  known  as  the  'aqueous  humour/   thenw 

throiigli    tlie    h»ns   wlieit? 
'*  -      it  is  again   refracled,  so 
that  it  uirtv  form  a  per- 
fect imnj^je  on  the  retina, 
aftiff     uiiii'h     it     pnsse** 
throijgii      the      'vitreoiis 
humour/      thus     finally 
reaching  ihc  retina  where 
it  Rets  up  neunii  elinnjL^t'S 
thnt    are   tran^smitted   to 
^^    the   cerolirnl   cortex. 
"-  **     The  eye  has  a  toughs 
&    thick  outer  eoat,  the  Rcle- 
Fio.      4S.     Schomr    of    rrtinal     Hbr*«,    ^otie,    to    which    are    at- 
(Janies   ari..r    Ku««.i      Vrt/i.   *.!>tic  mchod  the  Inr^p  mudcles 

lirrvc;   K,  ^cU'rotir;    Cft.  t'hnrmd;    A*.  ..       ^      .  t       i 

rptina:     /'.     pnpilln     (bhiul     K|K>t.  that  move  it.     Jn»ide  the 

whir*'      DO      rHinul      structure     ia  gelerotic  is  another  mem- 
found);    ^.   fnvra.  1       V-  I, 

Ivrane,  the  choroid,  which 
carries  blood  ve^sieb  and  is  prorided  with  a  dense,  dark  pig- 
ment that  rendeni  the  in^iide  of  the  eye  ewentially  inif)ervioua 
to  all  lTf*ht,  pave  Ihdt  wUicti  cnriies  thronph  the  opening  in 
the  iris.  Inside  the  choroid  H*;ain  is  the  retina  itself,  «hovrn 
in  figures  48  and  49.    By  contracting  and  expanding,  the  iris 
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Xen-  th^  amount  of  liglit  atlmilted  in  fiucli  a  way  as  to  l)^t 
^^rve  clear  vision.  In  dim  lights  it  expaiuls  to  allow  entrance 
"^o  more  light,  in  liright  lip:lit,s  it  contrads. 


Fio,  40,  S<'h*?mc  of  the  stTiictnre  af  tho  retina.  J.,  lajrr  of  rode 
nni]  cones;  n*  rods;  f>,  cfinpH;  A'.  Ihvit  of  Inpuliir  cells i  fJ, 
layer  of  liirg^p  pntiplioii  fi'lls ;  //,  biyiT  of  tuT^i*  ttWes;  9, 
cpntrifiigal  tuTVe  fjl>t*:\     (Barker  oflor  R4im6ii  y  Cajal.) 

B.  Convergence  and  Accommodation. — By  mean?  of  ^ix 
niusries  which  are  attaclietl  to  the  cjcternal  surfaces  of  each 
ryo  WG  arc  enabled  to  direct  them  toward  any  ohject  at  which 
\vu  nmy  wish  to  look.  Thia  pro<*css  is  convergence,  or 
divergent*'-  »s  the  cAse  mny  be.  By  means  of  the  lens  in  each 
eye.  whith  oun  he  nuuh'-  ni*)rc  or  le^*^  convex,  the  ray;'  of  lig'ht 
from  llie  objVvt  at  wliieh  we  :ipe  Inttkin^  are  brought  to  a 
UicMB-  U[)on  the  fto-ealled  fovfitt  rfniratix,  the  cehlral  s|iot  of 
the  retina  nnd  tlic  point  of  clearest  \h\on  :  and  thim  we  seonre 
a  elear»  well-ileitnrd  imu|^e  upon  each  retina,  This  act  is 
railed  acconiuiodution. 
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Tho  cornea  also  plays  an  important  part  in  bending  the 
light  rays  into  the  proper  directions  for  clear  vision  and  it 
is  to  dofecta  in  the  sphericity  of  its  surfaces  that  astigmatism 
is  generally  due.  The  rays  coming  from  a  perpendicular 
line,  for  example,  may  be  bent  more  sharply  than,  those 
coming  from  a  horizontal  line.  In  consequence  they  cannot 
both  be  seen  clearly  at  once.  If  one  is  properly  accom- 
modated for,  the  other  will  have  its  light  rays  focussed  either 
in  front  of,  or  behind,  the  retina.  Short  sightedness  and 
far  sightedness  are  ordinarily  due  to  faulty  form  of  the  eye- 
ball or  the  lens.  Bays  of  light  instead  of  coming  to  a  focus 
on  the  retina,  do  so  in  front  of,  or  behind,  its  surface,  so 
that  tho  images  arc  blurred  and  indistinct.  Lenses  or  prisms 
put  in  front  of  the  cornea  are  used  to  offset  these  accom- 
modatory  defects.  (Figure  60.)  Sometimes  the  muscles 
which  move  the  eye-balls  are  not  well  balanced  in  power  and 
then  prisms  may  be  used  to  lessen  the  work  done  by  the 
M''eak  muscles. 

C.  The  Retina. — The  retina,  which  differs  from  all  the 
other  sense  organs  in  being  in  reality  a  part  of  the  brain 
removed  by  growth  from  its  original  location,  contains  a  most 
elaborate  series  of  structures.  These  are  shown  in  figure  49. 
Tho  optic  nerves  enter  from  the  back  of  each  eyeball,  and 
the  nerve  fibres  are  then  distributed  radially  all  over  the 
spherical  surfaces  of  the  eyes,  as  far  forward  as  the  lens. 
(Figures  47,  48.)  The  fibres  turn  backward,  away  from 
the  centre  of  tlie  eye,  and  lose  themselves  among  the  basal 
cells  of  the  retinal  structure.  The  light  waves  make  their 
way  in  through  the  dioptric  media  of  the  eye,  as  already 
descrilied,  and  finally,  after  passing  through  the  transparent 
optic  fil)res,  come  to  the  retinal  end-organs,  the  rods  and 
cones.  (Figurt^  47  io  49.)  At  this  point  the  i)hysical  ether 
nbrations  which  we  call  light  set  up  physiological  ohangtrs 
in  tho  nerve,  and  the  nervous  current  nms  backward  along 
the  nerve  fil)ros,  and  so  to  the  brain. 
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At  the  point  wliere  the  aptic  nerve  eateiB  the  cup  of  the 

eye  there  is  no  retinal  membrane.     This  is  the  blind  spot. 

(Figure  48.)     It  is  slightly  uasalwarii  from  the  fovea  and 

its  preseuce  can  easily  be  demonstrated  by  placing  two  dots 

three  inches  apart  on  a  sheet  of  pajjer.     By  closing  the  left 

FlQ.  50.  Diagram  fihow* 
ing  dilTi'rt*i»**e  between 
nariQftl  tAjf  myopic 
or  tx&^T-sighU'd  ( li  i 
and  hypermetropic  or 
far-&ighted  {V\  eyes. 
In  A  rmys  of  lipKi 
from  objects  at  a  dis- 
tanee  come  to  a  fut'U^ 
preci*4ely  upon  t  h  p 
retinal  surfa<>e.  In  if 
ih^y  come  to  a  focus 
too  soon  and  are  di* 
verging  aga !  i]  wlt*'n 
tlipv  rrach  lfn^  ivtinu. 
In  C  liipv  do  not  iMjine 
to  a  fnrti.'^  unlit  iiflor 
tWy  have  pjisst'il  be- 
yon  i1  the  retina. 
In  B  and  C  the  dotted 
lines  rpprpsi'rit  the 
eoursp  of  rays  after 
correction  by  glfiseofl 
put  in  front  of  the 
eyes.  Thp  dia^am 
rrtJiy  &Uq  ser\'e  to  il- 
lualrnte  afltipmatii'in 
Uy  ^uppowin^  that  Ibe 
line-*  in  A  represent 
the  vertical  raya  from 
an  object,  which  in 
«ueh  a  <'n«e  eom*"  V*  a 
focijs  properly  nn  Ibe  retina,  while  those  in  B  or  C  represent 
the  lioriJioTilal  rays  which  come  to  a  few'Us  filber  in  front  of,  or 
behind  the  retina.  \vt  Mioh  an  instance  it  is  evident  that  objects 
Wuutd  be  f^cfn  bhirred  m  aU  dtutnetcrs  other  than  those  wbtch 
Ooni*»  to  a  fOivm  on  the  retina,  aa  do  the  vertical  one*.  (After 
HowelL) 

eye  and  It'wiking  at  the  left-hand  dot,  while  moving  the  paper 

to  and  from  the  face,  a  poaitioii  will  he  found  where  the 

ecrrind  dot  wholly  dissppearn. 

Tlit^  n*tina   roAjKindrt  1o  vibration  ratea  of  ether  between 
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410  trillion  and  700  trillian  i>cr  swrontl.  Those  nrt*  Llic  taU'S 
of  Iho  li;;ht  waves  of  dir  visiljlo  sjHvtruiu  rtf  tlitr  siiru 

The  rods  aod  c<mes  urc  ilislribult'ii  (MTtTcntly  over  Uie 
retinal  Hurfaot',  The  conesi  are  in  cxeltwivo  jJosKessioii  of 
the  fovciil  dqircssion,  tlie  point  of  cloarost  vision.  Thoy 
dfcretiso  in  numljiT  and  arc  gradually  displaced  by  the  rmis 
as  we  pags  Inward  th^  j>cri|>hi*ry  of  the  retina,  until  at  the 
extreme  forward  limits  of  tlmt  iTienibraoe  the  rotls  nlonf?  nrv 
foimtl.  There  is  not  a  little  evi^lence  to  indieate  ihai  Uie 
rods  mediate  only  brightness  sensationa  and  that  their  most 
iinportiint  funelinna  are  perhaps  connueted  with  vision  in 
dim  li>fhts,*  Certain  It  is  that  wc  are  often  able  lo  nnfii.e 
faint  lights  with  Ihe  periplirry  of  the  eye,  where  they  are 
nnmerous,  which  are  not  visible  at  the  fovea.  Thia  can  be 
demonstrated  upon  faint  etnrft.  It  is  often  nolii-ed  nt  ?ea 
where  the  light;*  of  distant  vessels  can  be  thus  discerned 
when  inviBible  to  direct  vision.  The  cones  are  profiabfy  then 
tiie  important  orpma  for  eohmr  virion. 

The  fonirid  ei-ntrej  for  vision  in  the  oeeipjtal  lobes  have 
already  i)een  described  at  some  length  in  ehapter  II. 

•  TMm  rinls  roulnin  >i  snlistnTic^'  kno^Tl  ns  'visual  pnrpli^'  -vvUirli 
h]r'avUr>4  rii[ij(lly  uiiUr'r  tlir*  )iir!iu*Hro  of  It^hL  It  Kah  lk'L<n  ftu^i^rntrd 
tlmt  t1i4*  Piirkiiiir  pltt'iioinrnon^  ttit'ntionfd  in  An  i*nrlirr  pjim^raph, 
iTwiy  thul  its  i<:^pIaiiiition  iii  tho  way  in  wWmh  thi^^  visiinl  jmrpla 
afTcH-'t"*  lln'  rotitn'l  lu'tinii  *ti  rc»h»nriii  lijirhl.  This  ^.tilistntioc  i» 
hlodt'hoU  tiiosl  nipiilK  by  ^'rrrn  Iif.'l]l.  n  trilli*  k*-.-i  rupitlly  l^y  Mu«* 
Jii^ht.  utifl  h'lifit  ntpidly  I'v  n-fJ  liylit.  The  rdloiic-i  jit  tlu-  rnl  enfl 
of  till-  j*p«T(ruiii  trtiiy  rwii^wqiM-ntly  prn<lucr  lr»*i*  tL-linnl  effect  cm  tin* 
vi^unl  prrK'i'H4i*8  in  t1i<*  i'«»l^,  thitn  ito  f(u)Hf  at  tlii*  lifitr  t'lul.  On  (hn 
bft^j-s  *if  a.  rhoory  siifh  in  tlmt  of  Mr*.  Uitt<l'l>*Miikliti,  tlii^  fad 
tihoiild  ri'HuU  in  iK-rR'HHinif  the  ti-lativf  hri^htiit'si.  *if  (lii»  n-it  r>(i(l 
of  thv  »i»rrlritni.     Ac*e«irdiii^  lo  llii,-*  thi-^iry.  wtmntiniH  nf  Urjirhliio*-! 

art*  itri'UMJiHUHj    liy    tllt*  ilti^illlf^l'itlKm    at   tin'    ])l'illiJti\'i'    rnluUr   T1ic»lr*i-t|l«* 

foiintl  in  ilir  i'chU.  As  tlit*  ^rcori  wtnl  bUir  ray^  would  oprrnto  moro 
i'ff*t'»it«'ly  nil  l\w  rrlinn  in  dint  Ifyht*  ilmn  Ihn  nd  riiys  iIm'v  woiiM 
l>rpok  down  tlii*  moltN^ulr  ntr>rr  riipiilly  iitid  vi;»»>r*ni''Jy,  am)  tlu* 
rPAiiUin;;  Uri;rhtiM^M  Ai-nhiitionH  wniiltl  \iv  r\U)Vf  inu-n^t:  'IU%ih  ihi-  \Atic 
pfid  ttf  tin-  i^fitfUum  would  nfifK'ar  Itriu'itiT  tliiiii  (h»'  r^^I  t'ml.  Thf 
fflH  thai  lli#'  Piiikiit(i<  phi'iH'inriU'ii  in  >iti(I  not  tit  \n'  pri'*«'nt  in  fovi-jil 
viitioii.  iiml  (hr  fiirlliiT  fiid  Ihul  (he  o|H'rattoii  of  tlit*  viitial  p:tr|ilc 
in  pnuMirnlly  conliii*'*!  la  vi^iiin  in  dim  Iighti4>  wtmltl  lend  to  con* 
Arm  ftutli  jin  (>\ptiinjiiinn  a*  this. 
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Genetic  Pacts  of  Vision. — Tho  retina  h  wpH  de?eloi>od 
at  birth,  iind  some  children  apparently  have  a  slight  control 
over  the  nirrvenienti'  of  fixation  at  birth.  This  is^,  liowever* 
rare,  and  sucTj  control  generally  Joes  not  eome  until  the 
third  wwk.  But  Ihere  is  much  Tariation.  0!dur  children 
BuqiAfia  adults  in  Iheir  ability  to  st*c  in  a  dim  lights  and  Ui 
see  ftninll  ohjeets  at  a  dislanee.  This  ist  pnihahly  because 
tho  optical  njedia,  e.  g,,  the  humours  of  the  eye,  etc,,  are  with 
them  more  transparent.  The  colour  sense  la  often  apparently 
deruittLve  in  eliiUlren.  But  this  proliiihly  means  simply  a 
lack  of  experience  ii^  distinguishing  colours.  The  brighter 
colours  Hre  generally  prefern^L  Genuine  colour  hlindness  is 
extriTtiely  rare  among  girk»  whereas  perhaps  one  in  every 
twenty-ftve  or  ihiHy  Innti  is  defective. 

Summary  of  Sensation  Qnalities. — After  our  analyj^i^  of 
thiL'  scw*ral  iype^  of  sm-usaliori  we  may  now  bring  together 
(M^rlain  of  our  results  in  numerical  form.  If  we  consider  only 
Ihf  irreducible  sense  qualities^  like  redness  and  sweetness, 
ahrttraotly  considered,  and  call  these  the  sensation  element*. 
we  have  probnhly  not  more  than  20  or  2'i  when  smell  and 
smmd  arc  hft  out  of  the  count.  The  problem  of  reduction 
to  j?jm]>le  H'uso  forms  is,  in  the  ease  of  the^e  last  two  groups 
of  ftenwitionfl,  fraught  with  great  dllficulty  an*l  uncertainty. 
But  if  we  take  into  account  the  actual  concrete  sensory  quali- 
ties as  We  find  them,  e.  g..  red  combined  with  a  given  bright- 
mss.  wc  arc  >upph'e*i  with  raort*  than  42.000  distinguishable 
qualities.  This  latter  figiirc  again  disregards  smell,  about 
wbiiFt  no  rttrjfbhnt  slaiement  ean  Ite  ninde. 

General  CharactmBtic  of  the  Sensation  duality, — The 
fundamental  cliaracteristic  comuion  to  all  the  sensations  is  a 
certain  somclhing  which  they  occasion  in  n?,  for  which  sluvh 
is  poiisibly  the  mn^t  appropriate  name,  This  characteriiies 
all  trmmt\on  in  eonsciousm-ss,  and  especially  consciousneaa 
uf   iinnu'diati'  srn^c  m-livilies. 

The  Intenaity  of  Sensations. — Wc  have  remarked  incident- 
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ally  a  number  of  times  in  this  chapter,  that  our  sensations 
origiiiate  from  the  isttmulation  of  specifit:  sense-organs  by 
some  form  of  motion  in  the  physical  world  about  us,  such, 
for  example,  as  the  nir  waves,  the  etlier  waves,  the  heat  waves, 
etc.  But  it  ifi  not  only  necessary  that  these  various  forms  of 
stimuli  should  fall  upon  the  fiense  organs.  It  is  also  nec- 
essary that  they  should  poaeess  sufficient  intensity*  if  we  are 
to  become  conscious  of  them.  A  very  faint  light,  a  very  faint 
Bound,  a  very  faint  odour,  may  fail  altogether  lo  produce  a 
aensation  in  ns.  The  point  at  which  such  a  stimulus  becomes 
intense  enough  to  produce  a  sensation  is  called  the  limen, 
or  the  thresliold.  It  is  also  a  matter  of  frefjuent  observation 
that  when  sensory  stimuli  become  very  intense,  they  cease  to 
be  felt  as  they  were  before,  and  we  experience  pfiin  insteaJ. 
A  very  bright  and  blinding  light  may  cause  acute  pam.  A 
loud,  shrill  sound,  extreme  heat,  and  extreme  cold  are  all 
painful.  The  point  at  w)iicli  the  various  stimuli  are  thus 
felt  as  painful  is  known  as  the  upper  limit  of  sensation. 
Between  the  limen  and  tlie  upper  limit  fall  an  indefinite 
number  of  gradations  of  sensory  intensities.  It  should  be 
noted  in  passing,  that  certain  olfactory  and  gustatory  stimuli 
can  hardly  be  obtained  in  suflicient  intensity  to  be  called 
painful;  and  also  that  many  very  weak:  sensations  are 
unpleasant,  e.  g.,  weak  sounds  and  faint  lights,  the  tickling 
from  delicate  contact,  etc. 

Weber's  law. — Exhaustive  ext>erijnents  have  revealed  n 
very  interesting  law,  known  after  its  first  careful  investigator 
as  *'  Weber's  Law,"  which  obtains  among  the  relations  of 
these  sensation  intensities,  as  we  e)t|>erienec  them.  When  we 
place  a  weight  of  20  grams  upon  the  hand;,  we  find  that  we 
obsen'e  no  change  in  the  pressure  sensation  until  a  whole 
gram  has  been  added  to  the  20.  If  we  take  10<>  grams,  wo 
must  add  r*  grams  before  we  can  ohsorve  the  change  in  inten- 
sity; and,  speaking  generally,  whatever  absolute  weight  we 
start  with,  we  find  always  that  we  must  add  the  same  fraction 
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of  its  awa  weight,  that  is,  1-^0,  in  order  to  feel  that  the 
pressure  has  changed*  A  fiimilar  thing  ho!da  true  of  the 
intensity  of  sounds,  but  in  Uiis  case  the  Traction  is  approxi- 
mately 1-3.  In  sensations  of  brightness  the  change  must  be 
1-100,  et^.  In  aU  thrae  ca^es  the  formula  is  most  nearly  Inie 
in  the  medium  ranges  of  intensity.  When  we  approach  the 
limen  or  the  upper  limit,  the  relations  seem  to  become  irregu- 
lar, and  in  the  case  of  certain  senses,  like  smelly  the  appli- 
cation of  the*  law  is  somewhat  dubious. 

Duration  of  Sensations. — ^We  Iiave  aeen  that  every  stimulus 
must  possess  a  definite  intensity  before  it  can  give  rise  to  a 
sensation;  and  it  is  Dven  more  obvious  that  every  such  stimu- 
lus must  aUo  possess  a  certain  duration,  if  it  is  to  be  felt. 
Moreover,  many  sensations  are  very  profoundly  altered  by 
prolonged  duration.  Thus,  colour  i^ensations  will  be  found 
to  grow  dim  and  to  fade,  if  long  continued.  Some  sensations 
of  sound,  on  the  other  hand,  seem  to  become  more  intense, 
if  continued,  and  finally  occasion  pain.  The  detailed  facts 
alvout  the  influence  of  duration  upon  sensory  processes  cannot 
at  present  be  both  accurately  and  briefly  set  forth,  and  we 
shall  therefore  pass  them  by. 

Extensity  in  Sensationi. — Certain  sensations,  like  those  of 
vision  and  touch,  always  possess,  in  addition  to  the  pre- 
viously metidoned  characteristics  of  duration  and  intensity, 
a  definite  quality  of  estcnsity.  Some  di^tinguij^hed  psycho- 
logicfll  authorities  insist  that  all  sensations  are  thus  extensive 
nr  voluminous,  sensations  nt  sound  and  smell  and  taste,  as 
well  as  those  of  touch  and  sight.  This  ts  not,  however,  the 
prevalent  view,  and  we  shall  not  discuss  the  matter  here.  It 
wifl  be  considered  in  the  chapter  on  space.  Suffice  it  to  say, 
that  a  colour  sensation  cannot  exist  at  all  without  being 
experienced  as  possessing  extensity.  The  same  thing  is  true 
of  pressure ;  and,  in  gcncraK  all  sensations  which  ever  possess 
the  quality  of  extensity  always  possess  it.  jupf  as  they  possess 
duration   and    intensity.       Tlie    kinipsthetic   sensations    are 
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admitted  Lv  all  ps%\'lu)logjtt{-;  to  liclorijij:,  witli  pressun?.  teui- 
pernnire,  and  visu)ii,  to  iht'  .-ipjilial  st'iiaus. 

The  Attributes  of  Sensation, —  If  wo  bring  together  tlio 
poinU  we  have*  go»*e  over  in  discussing  the  rjiinlity,  oxlensity, 
diiralion,  iiiul  inttii:iiy  of  st'nHiiliouii,  we  nhnll  see  that  f|iiality 
JB.  in  a  definite  sense,  the  moat  fumlainental  thing  ahnnt  a 
^on^^ntion,  nnd  that  Ihe  ather  c-haracteristlcs  can  fairlv  Ite 
reganh^d,  for  our  pjiychologiral  puriMise^s,  as  fliibordinate  altri- 
butes  nf  quality.  Thu?,  a  given  mitsical  tone  mrtv  last  one 
gccniid,  ar  thri:*e,  wiiliout  e.s?ential  change  in  the  pikh^  which 
is  its  quality,  psyehulogiually  speaking.  It  nmy  ij<;  hnuh'r, 
or  softer,  without  changing  its  pitch.  Furthermore,  it  »nay 
change  its  tinihrc^  which  seenis  to  be  a  sort  itf  .secondary 
qnaliiy,  by  changing  its  overtones,  and  stili  retain  its  pitch, 
or  i>rimnry  quality,  unolicrcd.  Similarly,  a  sensntion  of  red 
may  mnn?  fr<*m  an  object  one  inch  Mjuarc.  or  fnnn  one  two 
inches  square,  without  noticeably  changing  the  liue  of  the 
colour,  all!i*Migh  if  it  be  made  siillieicntly  ismall,  the  colour 
cannot  Ix'  delcclod,  Xevcrthclesifl,  it  uniHt  lie  recognised  that 
if  any  one  nf  these  atlributcs  hei^unes  zero,  the  whole  sen- 
sflLiou  dij^apftears,  A  H.'n>alrnii  Im-king^  either  dnnilion  ui 
ia1cn»ity,  for  inslance,  is  no  sensation  iii  all.  The  tcnn 
'iiterihute"  is  con^e^jncnlly  not  without  anibif^uity  in  iliii?  con- 
nect ion - 

Functions  of  Sensory  Processes:  (1)  Instigation  of  Hove- 
ments. — Fnnu  tlie  j^hysinhigii^id  eide  it  is  evident  that 
the  ]>riniary  organic  function  of  the  senfiory  pn>cessies  mnr^t 
ho  tliat  of  instigating  movement.  In  ehajdcr  HI,  we  exam- 
ined certain  fypicid  inslaticcj^.  in  w)ii<"li  we  fmind  Ihtse  proc- 
(%<!»(•»  npiTiiling  to  [^nxUice  niovciiient?^.  jind  llK'n  further 
operating  to  rep^irt  the  results  of  the  movements,  tliiis  assist- 
ing in  the  efltafflishment  of  u«eful  coonlinalinns.  When  we 
wiv  tl>at  senwry  Ktimnlation  fnsligales  movements,  wc  must 
not  make  too  sharp  a  distinction  U'twcen  the  stimulation, 
a4  eeuftcd,  and  Ihe  movement,  when  a  resjionf*e  i«  inniV  with- 
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out  deliberation.  The  nervous  process  is  practically  a  con- 
tinuous prti^rL'st?  of  tm|mlgc3  from  the  sense  organs  dear 
uruuinl  tn  lUe  inu^deii.  There  is  nowhere  any  essential  break 
in  this  feature  of  tiie  activity.    The  act  is  literally  a  unit. 

Similarly,  if  we  u.\ainiin?  the  fiiets  cbsely,  we  simll  ?eO 
that  on  tlie  p8ychiih)giciil  Kitle  Ihe  j^cnsoir  reaetion  k  simply 
the  ri.^ptitration  in  couseioiiBncpg  of  a  certain  kind  of  act, 
and  ihiit  it  vurii's  markedly  with  t!ie  tif>rt.  of  respnni?e  that  is 
cxeiMiled  by  the  imiHeles.  A  sensalion  of  a  dii^agreeahle  odour 
jirofluees  not  only  conseionsness  of  a  certain  kind  of  olfactory 
quality;  it  prodwees  aUo  the  consseiousness  of  tendencies  to 
movement,  e,  y..  choking  movements  in  the  throat,  violent 
expiratory  movements,  movements  of  the  head  away  from 
till*  tioiiree  of  ilie  odour,  ele.  The  sensation  of  the  odour  is 
instantly  merged  with  other  sensations  whieli  tl;esi?  move- 
mcnta  call  out,  and  \&  markedly  niodititHl  by  them.  Purther- 
niore,  Ihe  kind  of  gensatimi  whirh  we  tret  from  an  odmir  in 
the  first  inslunee  will  In.*  determined  intensively  at  least  hy  llie 
kind  of  nm^u?tn*>nt  in  progress  at  the  moment  when  wo  come 
into  eonta*!  with  the  sfiniidiH.  If  we  nre  not  ex|>eetinjf  the 
(Hlour,  our  hrealhin*;  may  he  free  arnl  ilei^p.  In  ennpeqiieneo, 
wc  ohlain  a  dei'p  inhalation  of  the  noxious  fumes,  and  from 
Ihe  hlendini:  of  tfjirt  ifuiiression  with  the  onjjuing  niental 
activity,  one  kind  of  MMisation  re&wll*i.  If  we  are  ex|iectinp 
l)je  odour»  or  if  our  hreathin^  happens  momentarily  to  be 
sii[n'rfirial,  the  Hni^ntton  i^  lunrh  uiodiiii'd  nnd  weakened. 
So  we  8oe  that  our  conseinusnesfl  of  sensory  i^timuU  is  qnali* 
fic4l  on  hath  *<idi's  hy  TTlo^•l'me^ts,  i.  r.,  hy  those  movetnenU 
which  lead  up  to  it,  and  hy  those  whiih  follow  it. 

(2)  Source  of  tii«  Material  of  Knowledg;e. — Many  \^y- 
eholoj^i.st^  ildine  ,'Sr]i>4alit»n  a;?  Ihe  ratmtiaiisnrss  of  (hf  ijufiJi- 
Ues  of  the  ohjecia  ( inrluflintf  Ihf  hodt/)  siimnhiting  the  ftensf. 
organs,  Thejir  qualities  whirh  we  have  been  dei^cribinff  in 
Ihe  present  elmjiter*  r*.  r;..  nnlncis,  hhienesj^,  warmth,  nnd  enhl. 
are  highly  ahatract  alfairs  isolated  by  us  for  our  pitychologteal 
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purposes  from  the  larger  matrix  of  actual  conscious  experi- 
ence of  which  they  form  a  part.  But  as  a  matter  of  fact 
when  our  sense  organs  are  stimulated,  we  are  commonly  con- 
scious of  objects  rather  than  of  mere  qualities.  The  con- 
sciousness of  objects,  or  'thinghood'  is  technically  called 
perception  and  will  be  studied  in  the  next  chapter. 

James  has  hit  of!  the  point,  in  one  of  his  happy  inspira- 
tions, saying  that  sensation  gives  us  mere  "acquaintance 
with  objects,"  whereas  perception  gives  us  "knowledge  about'* 
them.  As  a  matter  of  fact,  it  is  clear  that  our  sensory  experi- 
ences which  involve  simply  becoming  acquainted  with  objects 
are  few  and  far  between.  The  all  but  universal  reaction 
is  one  in  which  we  place,  or  classify,  or  recognise,  the  stimu- 
lus in  some  way,  thus  relating  it  vitally  to  our  past  knowl- 
edge. A  literally  pure  sensation  would  only  be  possible  as  a 
first  experience  prior  to  all  other  experience.  On  the  other 
hand  any  sensation  may  be  regarded  as  elementary  which 
cannot  be  further  analysed.  It  should  be  added,  too,  that  the 
assignment  of  objective  character  to  our  sense  experiences  is 
especially  prompt  and  convincing  in  those  senses  which  most 
definitely  contribute  to  our  awareness  of  extension,  resist- 
ance, and  externality  to  the  organism,  t.  e,,  touch  and  vision. 

Despite  their  abstract  and  unreal  character  when  taken 
in  isolation,  sensations  furnish  us  the  basic  material  upon 
which  our  world  of  knowledge  rests.  We  clothe  them  with 
meaning  and  with  associations  of  innumerable  sorts,  and  in 
the  perceptual  and  ideational  forms,  which  we  shall  encounter 
in  our  further  study,  we  employ  them  as  the  foundation  for 
all  our  thinking. 

From  both  the  psychological  and  physiological  sides  there- 
fore, sensory  processefi  are  fundamentaL 
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Perception,  Sensation  and  Ideation. — Perception  haB  eotne- 
been  defined  as  "a  i'oiiHL'iousness  of  particular  nmlerifll 
g9  jtrestjit  to  sense/'  Perception  is  as  a  matter  of 
fact  always  a  larger  Ihing  tlian  this  definition  wowld  iranic- 
diately  imply;  bwause  we  are  always  aware  in  tlte  "'fringej" 
in  the  background  of  con.sciauflno^^^,  of  aonse  aeUvitiefi  other 
than  tliose  we  8|>cak  of  as  being  perceived,  esjiecially  those 
conne<*tod  wxiU  the  internal  operations  of  our  ovn  organism, 
Pereeption  as  pi^yciiologista  describe  it*  is  therefore,  like  sen- 
aation,  something  of  an  abstraction.* 

Oiir  definition,  hoAvever,  marks  off  perception  from  eensa- 
ion  in  its  eniphasis  "upon  the  conscioneness  of  objeris,  or 
thingB,  Sensation,  as  we  mw  in  the  la^t  chnjtter,  is  more 
I.»|tn>|>riately  conceived  aa  com^emed  with  the  conaciousneaa 
f  <|iifllUies.  Tlie  two  protes.«^s  have  this  in  cnmrnon.  that 
both  are  produced  by  the  siinuilation  of  a  sense  or^jan.  This 
circumstance  servos  to  mark  both  of  thwm  off  from  such  nien- 
tal  conditionft  a$  memrtn'  nnd  imagination,  in  which  our 
consoiotj^noiis  may  etjiialty  well  be  engaged  with  olijects.  They 
re  probably  more  apt  to  h-*Hd  to  imme<liate  motor  reactions 
an  the&e  latter  ideational  processes.    Nevertheless,  it  seema 


•  It  wilt  be  sofii   from   ihisi  cle6nilion  fhtii  the  psjcholo^^it  uset 
tilt*  t«nii  perception  in  a  [*<jiiHrwliiil  imrrower  At^nnv  than  tlii»i  reoog- 
nisfd    iti    ordinary   n«8pe.      We  sppak   in  common  parlaiK'f'   of  \t^r- 
ivin^  tlie  iiH'iininjr  uf  a  tlieory,  w\wn  we  refer  to  our  u|»f>rt'ci»lion» 
»ppr?henaion,    oi   it.      In   such    ca^ph     wo     ^^^Y    \fO    cntrii krH     fn 
ifin    utw'ji    Hip    tlioorr,   *nd   our   Ihoujrht   may   tbits    be   quite 
utknL  of  an^  iDiQiediAt«  fltimutAlion  of  «enfte  organg. 
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jjoi^aible,  OS  we  shall  see  more  l\\\\^  in  later  cliapters.  that  the 
tsunsuous  material  of  pcpcepljon  and  inuigiiiation  aud  memory 
U  qualitatively  one  and  the  same.  Visual  mental  stulf,  for 
example^  whether  pereeptually  or  ideationaliy  ])rodnced,  is 
mi  generis,  and  totally  unlike  any  other  kind  of  mental  stuff, 
^tit'h  as  auditor)'  or  olfactorv* 

It  will  t>e  seen  that  the  radical  tligtiiietioii  above  mentioned 
between  the  perceptual  conseiouan(?jis  of  ol>jects  and  such  cou- 
B4.iou8Nness  of  them  as  we  amy  have  in  inemory  and  imagina- 
lion  re^tfl  upon  a  phyeiologieal  basis,  i.  e„  the  presence  or 
utisence  of  sense  organ  aetivity.  Tlie  only  difference  on  the 
ritrntat  side  is  eomtnonly  to  be  found  in  the  intensity  and 
objectivity  of  the  two.  Perception*?  an?  ordinarily  more 
intense,  and  feel  more  as  though  given  to  tis,  than  do  our 
ijiGmories  or  imaginings.  Nevertheless,  there  are  many  per- 
sons whose  imagery  frequently  takes  on  an  almost  percejUual 
v»vidnej!3  and  is  followed  by  motor  consequences  such  as  nor- 
nmlly  belong  to  aense  stimuli.  The  thought  of  hloofi,  for 
example,  or  the  dewription  of  a  wound  will  in  these  cases 
elicit  the  most  life-like  vigual  ininjjes  followed  by  nausea  and 
even  vomiting.  In  hallucination,  too,  it  seems  m  tJiough  mere 
mental  images  assumed  the  vividness  and  externality  of  f)er- 
eepts;  aud  in  the  ca^e  of  very  faint  fltijnulations,  e,  g..  of 
sound  or  colour,  we  cannot  alwa)'^  be  confident  whether  we 
have  really  perceived  somethings  or  merely  imagined  it-  This 
principle  of  diBtingidshing  the  two  is,  therefore,  not  always 
to  be  depended  upon.  Fortunately  for  our  practical  interests, 
the  distinction  is  generally  vnlid  and  we  do  not  often  confti^ 
what  wc  really  perceive,  with  what  we  imagine. 

It  nnist  be  said  that  certain  distinguiahcd  psycbologiacs 
maintain  that  there  is  a  real  difference  in  quality  between 
percpptufll  and  ideational  materiab  They  base  their  view 
partly  upon  inlroftpcctive  ^munds  nnd  partly  upon  alleged  evi- 
dence from  caaeB  of  menial  di^aae.  where  the  power  to  obtain 
images  is  loat  without  entire  loas  of  perceptual  capacity.    To 
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the  author  the  evidence  dws  not  appear  wholly  conclusive  for 
either  atternativo  and  he  provieionajly  chooses  the  aimpler.  It 
may  well  be  that  the  *|ualify  of  the  total  psychical  conditions 
is  different  whun  one  is  experiencing  a  visual  percept  and  a 
visual  image.  The  difference  may  well  be  due  to  changed 
organic  conditions  of  somp.  sort.  But  it  by  no  means  follows 
that  the  visunl  qualities  as  euch  differ  in  the  two  cases,  other- 
msf}  than  intensively. 

We  pointed  out  the  fact  in  the  last  chapter  that,  save  for 
the  earliest  exiieriences  of  infancy,  sensation,  as  a  concreto 
mental  state  distinguishable  from  perception,  probably  does 
not  occur.  The  great  ma&sc^  of  our  sensory  experiences  are, 
accordingly,  perceptions,  and  it  obviously  behooves  us  to 
examine  them  with  care. 

Analysis  of  Perception:  A.  Its  TTnifsrinf  Character. — ^We 
may  t^vidcntly  liavo  jicroeptions  which  originate  from  the 
ftimuJation  of  any  sense  organ,  and  we  might  select  an 
example*  from  any  sense  department  for  analysis.  Because 
of  thpir  importance  for  everyday  life  we  may,  however,  profit- 
ably choofe  a  case  from  visual  perceptions  for  our  examina- 
tion. Lot  us  lake  the  instance  of  our  perception  of  a  chair. 
\Mien  onr  eyes  fall  upon  such  an  objix't  we  instantly  react 
to  it  as  n  sintflo  object.  The  reaction  itself  h  a  unifying  act. 
Although  the  chair  has  four  legs  and  a  se^itj  we  do  not  see 
each  of  (he  legs  as  sieparate  tbing^^  and  then  somehow  put 
them  lo^'tber  with  the  Beat,  and  &o  mvntafhj  nuinnfafiure  a 
chair  for  ourselves.  On  the  contrary,  our  immediate  response 
ifl  the  consciousness  of  a  single  object.  We  know  of  course 
that  the  chair  possesses  these  various  parts,  just  as  we  know 
that  it  has  various  colours,  and  in  a  sense  we  notice  these 
features  when  we  perceive  it.  But  the  striking  thing  is,  that 
despite  the  great  number  of  sensory  nerves  which  are  being 
stimulated  by  such  an  object,  we  perceive  it,  not  as  an  aggre- 
ffflte  of  qualities  a-^-h-^-c,  but  ns  a  vnit,  a  whole,  which  we 
cnn^  if  Deoessary,  analyse  into  its  parts.    There  13  on  our  part 
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a  certain  unity  of  iDtereat  in  the  thing  which  binds  ita  mem- 
bers into  a  single  whole.  Tlie  same  thing  is  tru^  as  lo  our 
peixejftion  of  words.  We  naturally  ;&&}  tbem,  not  as  so  many 
separate  letters,  but  as  wholes,  or  at  most  a&  groups  of  sylla^ 
bJes;  a  fact  wliii'h  modern  etlucation  ^vin^^ly  lakes  advantage 
of  in  teaching  childrt;D  U>  recognise  entire  words  at  a  glance. 

Evidently  thia  is  another  phase  of  the  faet  whieh  we 
noted  at  the  time  we  were  studying  attention,  when  ^e 
remarked  the  selective  and  sjnthesismg  nature  of  the  mind 
in  ita  operation  upon  sensory  stimuli.  We  also  came  across 
the  same  fact  in  our  description  of  the  action  of  the  cortex 
of  the  cerebrum.  We  observed  there»  that  the  eortei  has  ita 
activity  determined,  now  from  this  sensory  source,  and  now 
from  that,  but  the  res|K>nse  is  always  of  a  unifying*  synth©- 
aiaing  character.  This  seems  to  be  the  reason,  too,  that  our 
|K*rception8  are  &o  regularly  definite,  instead  of  vague,  aa  they 
appan*ntly  might  l>e.  Tlie  cortical  reaction  tends  toward  the 
ayfllemalt!^*d  nrderly  form.  We  note  firsts  then,  m  our  analy- 
b\a  of  visual  perception,  that  we  commonly  perceive  objects 
aa  single  and  distinct,  not  as  vague,  confused,  and  aggregated 
com|K3i]nds. 

B.  Part  Played  by  Experience  in  Perception. — If  we 
dt'scrihe  Utr  ourselvt-a  jtist  what  we  [H*rcei\e  in  such  a  case, 
vre  sJiould  add  to  our  consciousness  of  the  colour  of  the  chair 
our  sense  of  ita  size  and  its  shape.  Wc  aay^  for  example, 
that  the  seat  is  square,  that  it  looks  square.  Xow  it  require* 
only  a  inoinenTs  reflpclion  to  convince  us  that,  as  we  stand 
at  a  little  distance  from  the  chair,  the  image  of  its  seat, 
which  is  reflwfcd  upon  llie  retina,  is  not  square  at  all,  but 
in  11  kind  of  rhomboid,  with  two  acute  and  two  obttiBe  angles. 
We  become  more  clearly  awaro  of  this  fact  when  we 
jitlcmpt  to  draw  the  ebair  as  it  appears.  We  are  obliged 
under  these  conditions  to  draw  just  such  u  rhoml>oid  as  the 
wftt  preecnta  to  the  eye.  If  we  draw  a  real  square  on  the 
paper  we  cannot  make  it  serve  acceptably  for  a  choir  seat. 
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'E  as  we  now  &ee  the  chair  of  our  illustration,  which  is 

ipposed  to  be  at  a  little  dbtance  from  us. 
Now%  ]\ow  dous  it  come  about  that  \vc  can  perceiv*^  a  rhom- 
boid a&  a.  square,  which  is  what  we  uufjucstionably  do  in  this 

ise?  The  rtfply  contains  the  secret  of  llie  fundamental  fact 
aVtout  all  perceplions.  We  soe  it  us  a  squarts  because  we  see 
itj  not  as  it  actuully  is  to  our  vision  at  this  moment,  but  as 
our  past  experience  has  taught  us  it  must  be.  Were  it  not  for 
the  influence  of  this  pnst  experience,  this  hnhlluQ^  reaction 
upon  objects  like  the  present  chair  seat,  undoubtedly  we 
ihould  not  sec  it  as  a  square.  The  same  thing  is  true  aa 
regards  our  perception  of  the  height  and  size  of  the  chair,  and 
the  materia!  of  its  construction.     Had  we  m>  previous  experi- 

lees  that  resembled  the  present  one,  we  should  Ih?  hopeles^y 
uncertain  as  to  the  element  of  size.  To  judge  of  this  with  any 
accuracy  we  must,  to  mention  only  a  single  circumstance, 
know  with  considerable  eacactnees  the  distance  of  the  chair 
from  us;  for  the  nearer  an  object  is.  the  larger  our  visual 

» image  of  it,  Ex]>ericuce  has  taught  us  the  common  size  of 
chairs  and  tublea,  and  has  taught  us  to  allow  correctly  for  the 
effecls  of  distance,  etc.  We  come  at  once,  then,  uj>an  this 
striking  fact,  thnt  in  pome  manner  or  other  |)ereeption  involves 
a  rudimentary  reproductive  pnx:es6,  Somehow,  our  former 
perceptions  are  taken  up  and  incorporated  into  our  present 
perceptions,  modifying  them  and  moulding  them  into  accord 
with  the  past- 

^forenver,  if  we  interrogate  onr  consciousness  carefully, 
we  shall  find  that  in  visual  perceptions  we  often,  ]ierhaps  gen- 
erally»  get  an  immediate  impression  of  the  contact  values  of 

(the  seen  object.  We  get  instantly  something  of  the  cool- 
Bninoth-fMing  when  we  look  i)|Km  fiiglily  |K>hshed  marble, 
Telvet  seen  near  at  hand  giver)  ul»  8imibirfy  n  feeling  of  ^oft- 
noaa.  It  is  not  sim|»ly  that  we  know  the  marble  to  be  cool 
and  smooth,  or  the  velvet  to  ho  soft.  That  would  he  merely  a 
matter  of  ajsaociating  certain   ideas  with   the   percept.     We 
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mean  to  designate  a  phase  of  the  actual  perceptual  BynthesiB. 
Individuals  vary  greatly  aa  regards  the  manner  and  the  degree 
in  which  these  secondary  sensory  implications  are  exporicneed. 
Certain  hizarre  forms  of  a  similar  pnx'css,  known  as  syniea- 
thesia,  illustrate  the  point  in  an  extreme  way.  For  exampley 
certain  persons  when  they  hear  music  always  experience 
colour  sensations  accompanying  it.  We  may  regard  it  as 
certain,  therefore,  that  sensory  stimuli  aiTecting  only  one  sense 
organ  may  set  up  perceptual  reactions  involving  directly  more 
than  one  sensory  area  in  the  corteXj  &o  that  the  percept  result- 
ing may  be  regarded  as  a  coalescence  of  several  different  sense 
qualities. 

Auditory  perceptions  show  just  the  same  iufiuence  of  experi- 
ence as  do  the  visual  perceptions  which  we  have  analysed. 
When  we  first  hear  a  foreign  language  spoken,  it  is  a  mere 
bahel  of  sounds.  Presently,  aa  we  come  to  !eam  the  lan- 
guage, the  sounds  become  words  with  meanings  intelligible  to 
us,  and  our  perception  of  what  wc  hear  thus  manifests^  as 
in  the  case  of  vision,  unmistakable  dependence  upon  our 
past  experience.  So  also  with  touch.  AVe  learn  that  certain 
kinds  of  contact  experiences  mean  door-knobs^  or  pencils,  or 
bookSj  etc.  We  might  run  through  the  whole  list  of  sense 
processes  and  iind  the  &ame  thing  true  in  vtirying  degree* 

We  may  conclude  then,  that  a  second  important  factor  in 
perceptual  procesBcs,  in  addition  in  the  (cndeney  to  perceive 
objects  as  definite  wholes,  is  the  striking  combination  of  the 
present  with  the  past,  of  novelty  with  familiarity.  Were  it 
not  for  the  fact  that  the  perceived  object  connects  itself  in 
some  way  with  our  foregoing  experience,  it  would  be  entirely 
meaninglesa  and  strange  to  iis.  This  is  the  way  the  words  of 
an  unknown  language  impress  us  when  we  hear  them.  On 
the  other  hand,  the  ])erceivcd  tiling  is  in  some  particiilnra  dif- 
ferent from  these  previous  experiences,  otherwise  we  could 
not  distinguish  tlie  past  from  the  present.  Perception  is, 
theDj  evidently  a  synthetic  experience,  and  the  combinatioji 
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le  new  and  the  old  is  the  essential  part  of  the  synthesra. 
This  process  of  combining  the  new  and  the  old  ia  often  called 
apperception^  In  perception,  therefore,  the  raw  material 
supplied  by  the  several  senses  ia  taken  up  into  the  psycho- 
phj^ical  organism,  and  there,  under  the  process  of  appercep- 
tion, given  form  and  mcjining  by  its  vital  and  sij^niticant 
union  with  the  old  psychophysical  actmties.  Material  taken 
up  in  this  way  becomes  as  truly  a  part  of  the  organism  as 
does  the  food  which  enters  the  alimentarj'  tract. 

Genesis  of  Perception, — It  is  evident  from  the  fact^  we 
have  examined  in  the  inimediately  preceding  paragraphs,  that 
tlie  development  of  pereeplion  depends  upon  the  degree  to 
which  our  past  experience  enters  Into  the  results  of  each  new 
sensory  excitation.  In  the  discusgion  of  habit  and  of  atten- 
tion, we  observed  that  the  mind  imdoubtpdly  does  make  itself 
feltj  first  in  splitting  up  the  undiiTercntiated,  vague  con- 
tinuum of  consciousness  into  parts;  then  in  connecting  these 
parta  with  one  another;  and  finally  in  endowing  the  organism 
witli  habits  whereby  it  may  tlie  more  promptly  and  efficiently 
cope  with  the  conditions  it  has  to  meet  Clearly,  a  fully 
developed  perception  ia  itself  dimply  a  kind  of  haljit.  That 
I  should  be  able,  when  looking  at  a  plane  surface  limited  by 
four  lines  making  two  acute  and  two  obtuse  angles,  to  see  a 
square  table-top  ia  only  explicable  by  remarking  that  thia 
perception  has  been  acquired  just  as  mo^t  other  habits  have 
been,  t,  c,  slowly  and  by  dint  of  many  repetitions. 

So  far  as  we  can  determine,  experience  begins  to  operate 
upon  our  senson.-  excitations  at  the  very  outset  of  life,  and  the 
proopss  of  perception  accordingly  begins,  but  in  a  very  rudi- 
mentary manner,  immediately  after  the  hypothetical  "first 
moment"  of  sensation  to  which  we  referred  in  the  previous 
chapter.  Nevertheless,  we  must  sujij^ose  that  for  many  weeks 
the  perceptual  process  is  nn  a  very  low  level  of  advancement. 
In  the  first  place,  as  we  ]}ointed  out,  a  perception  involves  our 
having  some  knowledge^  however  simple,  i^oui  the  object. 
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But  such  knowledge  about  fibjccta  depends  iipfyi  our  ability 
to  coouect  rari&us  eeasory  experionces  with  the  same  object, 
and  this  in  turn  depends  largely  upon  our  ability  to  control 
our  movement^.  We  mentioned  in  an  earlier  chapter  that  such 
control  h  a  relatively  late  acquirement,  and  accordingly  our 
]>crceptual  processes  get  no  available  opportunity  for  develop- 
meut  in  early  infancy.     An  illustration  will  make  this  clearer. 

Let  us  take  the  possible  course  of  events  involved  in  a 
haby*s  acquiring  tlie  pcrcepHon  of  a  helL  Obviously  the 
visual  factorj^  involved  cannot  he  satisfactorily  employed,  until 
Bome  control  haa  been  attained  over  the  eye  muscleES,  so  that 
the  cliiUVs  eyes  are  able  to  converge  and  follow  an  object. 
This  attainment  is  commonly  achieved  about  the  third  or 
fourth  week  of  life,  although  there  is  gre-at  variation  here. 
If  the  child  never  touched  the  Ml  and  never  heard  it,  he 
might  Btill  learn  to  recognise  it  when  he  mw  it,  as  something 
he  bad  seen  before ;  but  he  evidently  would  have  no  such  per- 
ception of  it  as  you  and  I  have.  As  a  matter  of  fact,  the 
boll  will  ]>e  put  into  his  hand,  and  during  the  random  move- 
mcnta  of  the  hand  his  eye  will  sometimes  fall  upon  it  The 
occasional  repetition  of  this  experience  will  rioon  serve  to  fix 
the  a!5Sociation  of  the  touch-hand-movement  feelings  with 
the  visual  consciouaDesa  of  the  bell^  so  that  the  tiling  seen 
will  inevitably  suggest  the  thing  felt  and  moved,  and  vtre 
versa*  Moreover,  all  the  time  this  has  been  going  on  there 
have  been  semory  BtimiilationA  of  sound  from  the  belL 
This  group  of  elements^  therefore,  becomes  annexed  to  the 
rest  of  the  group,  and  straigblwoy  we  have  the  rudiments  of 
the  process  by  which,  when  we  see  or  touch  or  hear  a  certain 
kind  of  object*  we  promptly  perceive  it  as  a  helU  1.  e.,  as  a 
something  to  which  a  certain  total  mass  of  familiar  experi- 
ence belongs. 

Rneh  a  ca«e  as  this  is  ty^iical,  and  despite  certain  omissiona 
of  detail,  iriay  iierve  to  repn^jynt  tbe  kind  of  activities  which 
always  accompany  the  acquiring  of  i)erccption.     Obviously 
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the  perceptual  process  involves  the  establisbmeBt  of  rfita- 
tiotht.  In  the  cflse  which  we  have  used  for  our  illustration 
these  relations  show  clearly  in  the  connecting  of  one  group 
of  sensor}^  experiences  with  another.  The  auditory  group 
comes  to  mean  the  eye  group,  aud  both  of  these  come  to  mean 
the  hand-movement  group.  Moreover,  the  definite  establish- 
ment of  these  relations  ie  practically  dependent  upon  the 
motor  factors  hy  which  t)ie  hand  and  eye  come  to  control  the 
object.  Wien  such  relations  as  these  are  once  set  up,  we 
have  a  definite  perception  of  an  object  about  which  we  know 
something,  i.  e.,  that  it  is  an  object  from  which  we  can  get 
certain  kinds  of  familiar  experiences. 

It  will  be  seen  at  once  that  in  this  series  of  evej]ts  by  which 
the  perception  beeoraes  definite,  the  several  Btepa  involved  are 
brought  about  on  the  strictly  mental  aide  by  the  activities 
involved  in  attention,  which  we  have  previously  sketched. 
First,  there  is  the  dissociative  process,  throwing  out  into  the 
foreground  of  consciousness  the  visual  chBracteristics  of  the 
bellj  as  distinguished  fmrn  other  things  in  the  visual  field. 
This  is  followed  by  the  associative,  or  relating  process, 
which  connects  this  visual  hell  with  the  auditory  and  tactual- 
motor  erperiences.  It  remains,  then,  to  inquire  what  further 
development  takes  place  after  the  accomj)lishment  of  this 
synthesis  of  the  different  sensory  activities  of  sound,  sight, 
Bnd  touch  into  the  (Consciousness  of  a  single  object. 

Perception  and  Habit. — We  spoke  of  fully  developed 
percejitions  a  moment  ago  as  hnhitfl.  Tf  this  metaphor  were 
entirely  appropriate^  it  might  seem  that  perceptions  would 
come  to  a  certain  point  of  development  and  then  stop.  Clearly, 
our  reference  to  Imhit  was  in  one  particular  misleading.  Our 
most  perfect  habits  are  all  but  nnconscioua.  A  perception,  on 
the  other  hand,  ia  diFtinctly  a  conscious  process.  The  truth 
of  our  stnteiYient  lies  in  this  fact,  t.  e.,  that  iro  tend  to  hLVome 
Tjuconscioua  of  objects  and  to  react  to  them  in  accordance 
with  the  principle  of  mere  habit,  jnst  in  the  degree  in  which 
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our  necessities  permit  us  to  perceive  and  react  upon  them  in 
literally  the  same  manner,  time  after  time.  We  thus  become 
almo&t  wholly  oblivious  to  tlie  exact  appearance  of  a  door- 
knob which  WG  have  occusion  to  turn  very  often.  Our  eyes 
may  rest  upon  it  momentarily,  but  only  long  enough  to  guide 
the  hand  in  its  movement,  and  often  without  registering  any 
visual  impression  of  which  we  could  immedmtely  afterward 
give  an  exact  account.  There  are  also  certain  features  of 
the  neural  process  in  perception  which  warrant  our  com- 
parison witli  liabiLj  and  to  thcfie  we  shall  come  in  a  moment. 
The  great  mass  of  our  perceptions,  however,  are  of  object* 
whose  relations  to  us  change  siiflieiently  from  time  to  tiniP 
to  make  any  complete  aub^sidence  of  our  consciousness  of  thorn 
incompatible  with  their  effective  manipulation;  consequently 
wc  continue  to  he  dofiuitely  aware  of  them, 

Deyelopment  of  Perceptual  Prooesa. — The  develo'fmiem 
of  perception,  which  goes  on  in  a  certain  sense  more  or  less 
all  our  liveSt  and  in  a  very  dctintte  sense  up  to  the  period  of 
mental  maturity,  is  plainly  not  a  development  involving 
simply  a  more  automatic  response  to  objects.  Quite  the  con- 
trary. The  process  vvhicli  we  commonly  think  of  as  growth 
in  the  powers  of  perception  consists  in  the  further  elabora- 
tion of  our  discriminative  and  associative  activities.  We 
lenm  fo  sec  new  thingi^  in  the  old  objects,  new  characterittltcs, 
which  before  escaped  our  knowledge.  We  also  leam  more 
about  the  objects,  and  thus,  when  wo  perceive  them,  perceive 
them  in  a  modified  and  more  intellifjent  war.  Speaking 
literally,  it  therefore  appears  that  development  in  perception 
reiilly  involves  perceiving  new  objects  in  the  old. 

A  moment's  reflection  wiil  show  the  similarity  of  this  fact 
to  one  which  we  not^d  when  analysing  attention,  r,  *.,  that  to 
continue  nor  attention  to  an  object  for  more  than  a  moment, 
we  must  notice  something  new  about  it,  see  it  in  a  new  way. 
Wc  mi>;ht  of  cour^ie  Pul)s;tiiutG  tlie  word  pen^eption  for  the 
word  attention,  inasmuch  as  attention  is  an  attribute  of  all 
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coBsciouBnesg,  and  tlien  the  proposition  would  read:  we  can- 
not contiiitie  to  iterceive  an  object  bt'yond  a  momoQt  or  two, 
unless  we  j^rcetve  it  in  a  new  manner*  Perceptions  which 
we  do  not  execute  in  a  new  way,  we  have  already  s^cen  do 
aL-tually  tend  to  lapse  from  consciousness,  passing  over  into 
habits  of  resjsonse  which  we  make  to  certain  physical  stimuli, 

WTien  a  child  is  taught  to  ohserve  the  arranj^mcnt  of  the 
petaU  of  a  flower,  he  henceforth  |>erceives  the  llovver  in  a  new 
way*  To  him  it  really  is  a  new  object.  All  development  in 
perci>ption  is  of  this  kind,  and  constitutes  a  sort  of  trans- 
formation by  the  unfolding  of  the  old  object  into  the  new 
and  richer  one.  The  larger  part  of  this  percejttual  develop- 
ment occurs  during  childhood  and  adolescence-  Neverthe- 
lesSj  there  is  a  continuation  of  the  process  in  an  inconspicuous 
way  far  into  old  age.  Thus,  we  come  in  childhood  to  recog- 
nise the  salient  characteristics  of  the  common  things  about  us 
in  every-day  life.  During  adolescence  we  enrich  this  material 
by  observing  more  accurately  the  details  of  these  things,  and 
by  increasing  our  knowledge  of  their  general  purport  and 
relations.  After  attaining  maturity  our  further  advance  is 
ahnoet  wholly  connected  with  the  affairs  of  our  profesaional, 
or  business,  life.  The  musician  hocome?  more  sensiHve  to  the 
niceties  of  harmonic  accord  and  the  nuances  of  melodic 
sequence.  The  business  man  becomes  more  observant  of  tlie 
things  which  pass  under  his  e^'e,  so  far  as  they  are  related  to 
his  specialty.  The  elementary  school  teacher  learns  how  to 
keep  the  corner  of  her  eye  sensitive  to  iniquity  upon  the  back 
seat  while  apparently  absorbed  in  listening  to  the  recitation 
of  virtue  upon  the  front  bench.  The  mother  learns  to  wfitch 
her  children  with  an  increasingly  intellijjent  discrimination 
l)etween  acts  which  indicate  illness  and  thoito  which  indicate 
fatigue,  excitement,  and  transitory  irritation.  Everywhere 
development  is  primarily  shown  by  fresh  skill  in  the  detec- 
tion of  new  features  in  old  llitnga. 

niusionB. — Certflin  inf*tances  of  illusion  furnifth  a  striking 
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confirmfltion  of  the  general  idea  of  perception  which  we  have 
been  explaJDing.  An  illuBion  is  a  false,  or  errnnenu.'^j  percep- 
tion, which  is  often  spokea  of  as  a  dc?ception  of  the  senses. 
But  this  is  often  misleading,  as  we  shall  presently  see,  for  the 
senses  frequently  o]>erate  properly  enough.  The  diliicnlty  ia 
with  our  reaetion  upum  Ihe  sensory  material  furnished  to  m. 
Indeed,  there  ia  undoubludly*  a  nii-ai^nre  of  illusion  in  moat 
perception,  but  unlesa  it  is  emfficienLly  mgnifieant  to  cause 
practical  difficulty,  we  entirely  ovi/rlook  it. 

Among  the  most  frequent  of  such  illusions  is  the  misread- 
ing of  printed  words.  We  sometimes  read  the  words  put  before 
us  li.^  we  Imve  n*nson  to  suppose  they  oojrht  in  Ul',  not  as  they 
are.  Ilius,  if  we  come  across  tijf  word  iniH}>irn(,  many  of  ua 
will  read  it  in  all  good  faith  as  misprint  and  never  see  the 
dilTcrence.  We  n'Jirt  to  Hit?  ^cuLTal  visoul  impn'ssion  ami  its 
suggestion,  ontl  we  sec  what  really  is  nut  l^efore  ue.  If  the 
sentence  in  which  the  word  cK^^nrs  Is  such  aa  to  give  us  a 
definite  anticipation  of  (he  word,  thr  probflbility  of  oiir  over- 
looking the  typ(tgmphica!  error  id  much  increased.  Similarly 
when  we  come  into  a  darkened  room  where  sits  a  p|>eetrid 
form — en  experience  which  as  children  most  of  us  have  had — 
we  see  a  jjcrson  with  ^Inrtlin^'  clearness;  and  the  s«bj?eqi!ent 
discovery,  that  the  snpposeil  j>ei¥on  consists  of  clothing  hang- 
ing U{>on  a  chair,  is  hard  to  accept  a^  true.  IlIu:^ions  of 
sound  are  very  common.  W**  fancy  we  Iicar  our  names  called, 
wlien  in  point  of  fact  the  sound  we  thus  interpret  may  have 
been  anything  from  a  summons  to  some  othor  person  of  simi- 
lar name,  to  the  harking  of  a  dog,  or  the  whistle  nf  a  locomo- 
titc.  Toctnal  illusions  ore  nUo  ca^y  to  produce.  The 
so-called  "illusion  of  Aristotle'*  is  a  good  »|)ocimen,  (Figure 
5L)  Children  often  achieve  it  by  crossing  the  first  and 
Mcond  finjjcrg,  and  then  irioving  tn  and  fro  ujton  the  hridge 
of  ti»e  nose  with  the  crotch  thns  formed  betw^oen  the  fingers. 
Presently  one  becomes  distressingly  impressed  with  the  fact 
that  one  possesses  two  noees. 
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The  Causes  of  ninsion^:  A.  Central  Interpretative  Factors, 
— This  last  inPtAnce  is  typical  of  many  illusions,  in  that  it  is 
caused  by  stimulatitig  with  a  single  object  the  sides  of  the 
two  lingers  wliich  are  nut  ordinarily  in  coiitnct  with  one 
another,  ami  for  the  stimulation 
of  whichj  aceordingly,  two  ob- 
jects are  conjnionly  iiecessary. 
We  react  in  the  familiar,  the 
hahitit/iL  way  to  the  simul- 
taneous slinnilation  of  these 
areas  of  the  ekin.  This  lias 
invarinhly  bcon  accomplished 
hitherto  Uy  the  pressure  of  two  objects,  and  two  objects  we 
therefore  feel.  It  is  clear  that  in  such  a  case  the  sense  organ 
is  in  no  way  at  fault,  Tt  sendfl  in  the  impulses  communi- 
cotcd  in  it  juHt  aa  it  hna  always  done  Ijefore;  but  the  reaction 
which  we  make  upon  the  impression  also  follows  the  usual 
course,  and  in  this  sp<?cial  caae  happens  conserjuently  to  be 
wrong.  The  same  pxplanntion  apj>lic3  to  our  reading  of 
incorrectly  spelled  word^.  yWuy  illusions  of  movement,  e.  g., 
BUch  as  we  obtain  in  railroad  train?,  are  of  this  chnractcr. 

The  same  general  principle  holds,  but  applied  in  a  slightly 
difTcrent  manner,  when  we  see^  or  hear,  or  otherwise  perceive, 
some  object  not  aclually  pre.<enl:,  because  we  nre  expecting 
to  [lorceive  it.  Thus,  if  we  are  listening  for  cxfHPcte^l  foot- 
steps, we  find  ourselves  time  after  time  interpreting  other 
sounds  as  thnpe  of  the  awaited  step.  At  night  the  nervous 
housewife  wukeus  to  hear  the  burglars  passing  from  room  to 
room  along  the  corridor.  Step  follows  step  in  stealthy  but 
unmistakable  rhythm,  ihou^li  the  wliolo  impression  has  no 
other  objective  basi*  than  tlie  occasional  cracking  of  floors 
and  partitions*  phenomena  which  are  the  constitnt  accoin 
paniments  of  chnn^in^  temperature.  Illusions  of  lliis  eort 
are  readily  induced  if  we  have  recrntltj  had  experiencea  winch 
might  suggest  them.    Recency  of  simthr  experience  lias,  then, 
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to  be  added  to  expccinnaj  and  habii  as  a  possible  source  of 
illusory  pcrc-cptiou. 

It  is  clour  tbat  a  comidoration  of  certain  types  of  iilusioa 

ntTords  nc*w  and  striking 
fDiifirinntion  nf  the  part 
played  in  ptrcepLion  by 
previous  experience.  The 
fdrtiral  ronotion  suggest- 
ed by  tl]e  slirnulus  docs 
not  happen  to  eorresjwnd 
to  tho  object  actually 
present.  But  this  corti- 
cal  reaction  is  evidently  determined  by  the  impress  of  old 
perceptual  oxpiTieiiucs  whose  traces  havL'  U^*n  preserved. 
The  same  p^tiut  la  admirably  illustrated  hy  eucli  drawings  aft 
the  accompanying,  figures  52  and  53.  We  can  see  tlie  etairs, 
either  as  they  appear  frnm  above,  or  .'roin  WIow.  In  one 
caHP  the  surface  a  seems  nearer  to  ub;  in  (he  other  case  b 
Bccms  nearer.  Wo  can  f^cc  in  tlie  other  ligure  u  big  picture 
frame,  tlie  frustrurti  of  a  pyramid,  or  the  cntranee  to  a  square 
tunnel.  Yet  one  nnd  the  satiie  ohjci't  i>  pre.sontpd  to  tl  e 
retina  in  each  case.  The  eye  can 
hardly  he  acnniacd  of  entire  re- 
pponKihilify  for  tlie  shifting  re- 
Bults.  lUit  lines  like  these  have 
flofunlly  been  connected  in  our 
former  perceptions  with  the 
several  ohjeels  named,  and  in 
consequence  the  cortical  reaction 
Appropriate  to  either  of  llieni  maif 
be  called  out.  It  would  mhmii 
abundantly     eerinin,     therefore,  ^ ""  ****" 

thai  f/'ftt'fc  n  pnrtion  nf  what  wr  pcrrrivr  xx  ahrmjA  ^upplUd 
from  u-ithout.  another  portion,  ami  often  ike  dominant  por- 
tion, tit  tuppUed  from  within  ourselves. 
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B*  Peripheral  Factors, — There  are  many  kindg  of  illusions, 
be  it  said,  which  do  not  come  iniiuediately  under  the  head- 
ings we  have  discussed.  For  exam|)lL\  such  illusions  as  that 
in  figure  54  are  much  too  coinjdex  in  tlieir  ba:?is  to  be  prop- 
erly included,  without  modification,  under  the  explanatory 
rubrica  we  have  considered.  The  innervation  of  the  eye 
luuwL'leji  is  paibably  an  influential  element  in  many  illusions 
of  this  character.  '  In  the  upper  figure  the  short  angular 
lines  carry  the  eye  in  large  swec^ping  movements  ont  beyond 
the  main  line,  whereas  in  the  lower  ligure  the:ie  movements 


Fro*    54.      Despiti?    tliPir    pnntrtiiy    uppesrance,    fhe   tw(»   horlMnlal 
lines  will  1x-   found  of  equal  I^gtta. 

tend  to  be  checked  by  the  recurrent  angular  lines.  Even 
though  the  eye  does  not  make  a  very  difTerent  excursion 
in  tlie  two  eases,  wo  notice  a  difi>tinct  difterence  in  tlie  Feom- 
ing  magnitude  of  the  niovemenU  and  this  differenct"  h  natu- 
rally transferre4l  to  our  judgment  m  to  the  extent  of  the  lines. 
In  certain  form»  of  this  type  wo  sometimes  find  thnt  tlicre  is  n 
sn^jffestion  of  an  enclosed  fipiire,  which  in  the  caae  at  the 
lower  of  these  particijlar  figures  is  evidently  smaller  in  its 
horizontal  dimen^ionfl  than  that  of  the  upper  figure.  Photf>- 
graphs  have  l>een  made  of  the  eye  while  observing  illnsory 
figures  of  many  sorts  and  from  these  it  is  perfectly  obvious 
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that  while  the  eye  Beldom  follofl^a  precisely  any  of  the  lines' 
of  a  figure,  nevertheless  the  movemeota  which  are  actually 
executed  vary  greatly  in  dependence  upon  the  position  of  the 
variouH  lines  which  make  up  the  figure  in  its  entirety.  Where 
tliose  movements  involved  in  p^.^^ceivi^g  are  very  different, 
it  is  to  be  expected  that  our  judgments  of  Uie  space  relii- 
tions  of  the  objects  perceived  should  alao  vary. 

Probably  the  actual  conformation  and  the  muscular  meeha- 
nism  of  ttie  sense  organs,  especially  the  eye,  may  be  itmnediaie 
causes  of  a  number  of  illusions.  The  tendency  to  see  a 
vertical  line  as  longer  than  a  horizontal  Hoe  of  equal  length 
has  been  regarded  as  an  instance  of  this  sort,  bcuautie  more 
muscles  are  involved  in  vertical  movements  and  therefore  pre- 
Hiimahly  more  eomijlex  innervation  is  required.  We  judge 
timt  line  longer  vhich  rcfiuires  the  greater  effort  to  traverse* 
To  make  clear  other  cases  of  this  kind  would  require  more 
space  than  can  properly  be  given  here,  tV-rtnin  it  is,  however, 
that  we  perceive  all  objects  in  ways  which  van,'  irith  their 
surroundings.  We  noticnl  in  the  chapter  on  sensation  that 
colours  are  Rcen  very  dilTercntly  when  combined  with  differing 
companions.  Eed  seen  beside  yeUow  looks  quite  dilTcrent 
from  red  seen  hcBide  blue,  A  sound  seems  mneh  louder  if 
heard  in  the  midst  of  quiet  than  if  heard  amid  londf^r  sounds* 
Large  objects  are  niHde  to  appear  larger  hy  contrast  with  very 
small  ones.  In  short  we  peri-rive  all  (hings  in  relations  which 
modify  them  and  many  of  these  modifying  circumstances  are 
primarily  cntiditions  in  the  sense  stimuli. 

HallaciaatioE. — In  distinction  from  illusion,  which  ia 
essentially  perception^  {u  e..  a  consciousnesa  of  particular 
mnterial  things  preacnt  to  senee — though  other  thingsi  than 
thoi^e  really  i»>rceived  hapfien  to  be  present),  halhictnfition 
is  the  name  given  to  the  consciousness  of  obj'ecta  felt  to  be 
physically  pnscnt,  when  ha  u  iimttcr  of  fact  no  object  of  any 
kind  ifi  at  hand,  lilunioni*  an»  every-day  experiences  familiar 
to  all  of  us.    ilallucinatjons*  while  by  no  meaae  infrequent^ 
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are  much  lesa  common  and  consequently  more  difficult  to 
describe  satisfactorily.  Many  of  the  alleged  telepathic  phe- 
nomena involve  hallucinations.  Thus,  for  instance,  one  is 
sitting  alone  In  a  room  and  suddenly  sees  another  person, 
known  to  be  thousands  of  milea  distant,  come  in  and  sit  down. 
Again,  when  alone  in  the  same  way,  one  suddenly  hears  some 
sentence  clearly  spoken.  In  neither  ca^e,  needless  to  say,  13 
anyone  actually  present,  ^ave  the  owner  of  the  halluciiLatian ; 
and  there  are  no  obvious  external  .phenomena  which  could  be 
Jield  accountable  for  the  uxpericnce.  All  the  aensea  seem  to 
represented  from  time  to  time  in  the  hallucinatory  porccp- 
tionB.  nlthongh  hearing  and  vision  are,  perhaps,  the  ones  most 
freiiuontly  invotved. 

An  interesting  dii^tinclion  has  been  made  between  true 
halluLination  and  what  is  called  pseudo-hallucination.  In 
the  fir^t  case  the  perL^ivcd  object  not  only  seems  external 
and  real*  but  there  is  In  ihe  mind  of  the  person  exi>erieneing 
the  halluciniition  no  suspicion  at  the  time  that  the  object 
seen,  or  h^-anl,  ts  not  actually  real  and  present  In  the 
s**cond  form  Hicre  is  a  sort  of  background  consciousness,  such 
as  we  sometimes  note  in  dreams,  which  assures  the  victim 
that  the  phenomenon  is  after  all  imaginary  and  unreal, 
despite  its  genuinely  objective  appearance. 

It  has  been  suggested  that  hallucinations  are  really  extreme 
forma  of  illusions^  extreme  cases  of  misinterpretation  of  sen- 
sory stimuU,  resting  upon  highly  disintegrated  cortical  form* 
of  reaction.  The  sensory  source  of  the  stimulation  has  been 
sought  at  times  in  pathological  conditions  of  the  sense  organs, 
tf,  g.,  confrestion  of  circulation  in  the  eye,  or  ear,  etc. 

There  are  many  facta  which  tend  to  confirm  this  view,  which 
Is  advocrtlcd  by  certain  of  the  most  competent  judges;  and 
some  others  wliieh  are  very  diflUcult  of  reconciliation  with  it. 
A  discuaeion  of  the  point  at  iseue  would  take  us  too  far  afield 
for  present  purpowH,  and  readers  who  are  interested  in  such 
matters  must  consult  some  of  the  more  extended  and  special- 
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ised  treati&cs.  Meantime^  we  must  admit  that  imless  this 
la&t  Buggestioa  is  correct,  hallucinatton  furnishes  an  excep- 
tion to  the  general  rule  that  cortically  initiated  eotiscioiis 
processes  are  less  vivid  and  leas  definitely  externalised  thaa 
those  which  originate  in  Benae  organa.  If  hallucination  is 
not  jieripheraliy  initiated,  it  belongs  to  the  group  of  phe- 
Domena  which  we  shall  examine  in  the  chapter  upon  iroagina- 
tion,  and  we  may  defer  further  discussion  of  it  until  we  reach 
tliat  point. 

ITenral  Proceas  in  Perception. — The  nervous  pathways 
involved  in  perception  have  already  been  described  in  a  gen- 
eral way  in  chapter  II<  In  vision,  for  example,  tlie  occipital 
regions  In  the  cortex  are  uncjuestionably  employed,  in  cases 
of  auditory  perception  the  temporal  region  is  wtive,  etc. 
Undoubtedly  the  association  areas  also  play  a  very  important 
part.  Connected  with  their  activity  there  is  tiila  highly 
important  fact  to  be  taken  more  explicitly  iiito  account,  i.  s., 
that  in  perception  the  cortical  activity,  which  is  in  part 
decided  by  the  kind  of  neural  stimulus  sent  into  it,  is  in  large 
measure  determined  fay  the  modifications  which  previous 
experiences  have  impressed  upon  the  structure  of  the  hemi- 
spheres. Evidently  this  i^  hut  a  statement  in  physiological 
terms  of  the  doctrine  which  we  have  already  enunciated  in 
psychological  form.  As  we  ohserved  in  our  discussion  of 
habit,  every  nervous  current  which  passes  through  the  cen- 
tral system  seems  to  leave  its  impress  behind  it,  and  this 
impress  modifies  the  nature  of  the  neural  excitationB  which 
follow  it  The  case  of  percepiion  is,  accordingly,  only  a  spe- 
cial instance  of  this  general  principle,  albeit  a  peculiarly 
important  and  conspicuous  one.  It  is  on  this  account,  i,  #., 
because  of  the  fundamental  importance  of  tlie  accumulating 
modifications  of  the  cortex,  that  we  compared  perception, 
earlier  in  the  chapter,  to  the  case  of  hahit.  From  tlie  side 
of  neural  actioD,  therefore,  perception  cannot  be  referred 
sim|ily  to  the  employment  of  a  certain  pathway  throughout 
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the  sensory-motor  tracts;  it  must  be  referred  to  a  eertain 
kind  of  action^  In  which  the  result  in  consciousnesg  appears 

to  He  a  prniluct  of  two  neural  factors — sensory  stimulus  into 
cortei  niddificiJ  by  previous  expcTJouce. 

General  Function  of  Perception:  A.  Its  Organic  Rela- 
tions.— In  firdor  to  give  perceptual  processes  their  proper 
petting  among  the  p^ypliophysieal  activities  of  adjustment,  we 
must  revert  once  again  to  onr  notion  of  the  senary-motor  cir- 
cuit. We  have  already  observed  that  in  this  device  the  sense 
organs  represent  &o  many  telephonic  receivers  ready  to  trans- 
niit  inward  messages  from  the  external  world  to  the  organism. 
We  have  also  descrihed  in  a  general  way  the  method  l>y 
whieh  certain  kinds  of  motor  reactions  to  theso  sensory  stimu- 
lations are  brought  to  pass.  But  in  the  higlier  brain  centres 
the  pathways  connecting  sense  organs  witli  muscles  are  often 
extremely  complex,  and  a  atimulug  transmitted  inward  by 
the  afferent  nerves  may  lead  to  innumerable  intermediary 
brain  activities  before  it  issues  again  in  movements  of  the 
voluntary  muscles.  Now  perception  la  the  conscious  con- 
eomitani  of  certain  of  these  brain  processes.  Memor}%  imagi- 
nation, reasoning,  etc.,  are  others.  Bearing  these  facts  in 
mind*  and  observing  closely  what  actually  occurs  when  we  are 
engaged  in  perceiving  objects,  we  readily  detect  tlie  main 
funetinn^  of  perception. 

5.  Perception  ai  an  Elementary  Porm  of  Knowledge. — 
Percept ii'jn  represents  the  immediate,  organised,  mental  reac- 
tion of  the  individual  npon  his  environment.  The  process 
is  sometimes  called  presentation,  and  this  is  a  good  name 
for  it.  In  it  the  world  is  presented  as  a  system  of  relations 
- — not  merely  reflected  as  a  disorganised  mass  of  atoms  and 
molocnles,  but  constructed  by  the  various  activities  of  aitcn- 
tinn  into  definite  objects.  If  sensation  is  properly  described, 
after  a  common  fashion,  as  the  process  in  which  the  mind 
and  the  world  of  matter  first  come  together,  perception  may 
be  described  as  the  point  in  which  the  past  and  the  present 
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come  togetlicT  for  the  creation  of  a  new  object.  The  per- 
ceived tiling  is  not  sin^ply  the  pbyBically  present  vibrationa 
of  atoms  and  nioleciilca  which  we  call  Jight,  or  sounds  or 
what  not;  it  is  these  vibrations,  aa  they  are  interpreted  by  a 
psychophyaical  organism  which  exposes  to  them  a  nervous 
system  alremJy  aftpcted  by  past  experiences,  that  enable  it 
to  get  OEily  eertaiu  specific  kinds  of  results  from  the  present 
synthesis.  Evidently  we  make  far  more  constant  use  of  our 
past  experience  than  common-sense  observation  would  lead 
ua  to  suppose.  It  is  not  only  wlien  we  rcilcct  upon  our  past 
life  that  we  shape  our  action  in  accordance  with  iU  inetryc- 
tions  and  admonitions;  every  time  we  open  our  eyes  to  see, 
or  our  ears  to  liear,  what  we  can  see  and  hear  ia  in  a  true 
«ense  and  in  a  largo  measure  determined  for  us  by  what  we 
have  previomly  learned  to  eee  and  liear.  It  is  a  moraliattc 
truism  that  only  the  good  can  really  love  and  appreciate  virtue. 
But  this  principle  is  not  simply,  nor  primarily,  a  moral 
tenet  It  is  based  on  irrefutable  and  unavoidable  psychologi- 
cal foundations.  It  states  a  law  of  the  mind  which  we  might 
wish  at  times  to  change,  but  cannot.  The  first  and  basic 
function  of  perception,  then,  is  to  afford  us  our  primary 
knowledge  of  a  world  of  objects  amid  which  we  have  to  live^ 
It  is  the  first  actual,  definite,  and  complete  step  in  the  process 
of  knowledge  whose  further  and  more  complex  features  we 
have  next  to  examine. 

C.  Perceptual  Control  over  Movements. — The  second  great 
function  of  perception  grows  out  of  the  ilrst.  Indeed,  it 
might  be  regarded  as  in  a  measure  simply  a  corrojary  of  the 
first.  All  the  sensory  and  afferent  processes  have  their  ulti- 
mate value,  aa  we  saw  must  be  the  ca?e  in  cltapter  II,, 
because  of  ihe  more  efllcient  movements  of  adjustment  to 
which  they  lead.  Perception  is  no  exception  to  this  rule.  Now 
in  order  that  sensory  stimtilations  may  not  lead  at  once  to 
motor  responses*  but  may  be  interpreted  and  correlated  with 
other  sensory  impulses,  it  is  evidently  neceasan'  that  there 
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alioolJ  lie  some  provision  far  halting  tJiem  momentarilVj 
ami  identiJIying  them,  when  they  coiue  afrniu  and  again. 
Perception  is  the  prooe^  by  which  this  identification  is  made 
possible;  antl  so  it  comf:*g  to  pasa  that  perception  is  the  llrst, 
both  lo^jcaiiy  and  genetically,  of  the  con^tious  ojwrationa 
by  which  the  life  of  control  is  inaugurated. 

We  have  repeatedly  seen  that  jjorccplion  involves  iinmedi- 
ntely  within  liAuU  tlie  etlLVts  of  ntitwedent  experience,  and 
a  secondary  result  of  this  complication  with  memory  proccsaea 
is  tliat  when  we  perceive  an  ohjei't  which  is  in  any  way 
faimllar  we  instantly  numjniite  iL  If  the  objec*t  thuit  rec- 
oguiseil  he  one  about  which  our  previous  experience  ia  unam- 
hignous,  we  respond  nlmo^^t  innitantly  with  appropriate  move* 
ments — those  of  ovcTi^ion,  if  it  Ik?  ri'|ud*ive  or  harmful,  those 
of  appriihation,  when  the  contrary  etentiments  are  aroused. 
If  the  ohjeet  have  no  such  definite  antecedent  reactions 
(whether  native  or  acipiircd)  couiiGcted  wi(h  il,  wc  straight- 
way fall  to  deliberating  as  to  our  course  of  action;  or  if  the 
impression  l>e  wholly  fleeting,  we  pass  to  some  more  stimulat- 
ing excitement. 

Perception  is  thus  the  gateway  through  which  the  mass 
of  senflory  evcitations  (save  thosi*  already  grown  purely 
habitual)  must  pass  before  they  cnn  Ive  permitted  to  set  up 
motor  responses  of  the  volitional  kind.  Often  the  perce|>tual 
activity  is  suiTieicnt  to  dei^ide  ihh  volition.  The  clock  strikes 
and  we  rise  to  leave  the  room.  Wlien  mere  perception  13  not 
fdt  to  be  adeiptate  to  the  case,  the  matter  is  banded  over  to 

lective  delihrration.    Tti  either  event,  voluntary  n.'^jpnnfic  13 

feguarih'd.  The  formation  ttf  the  clemvnta  of  ihe  process 
of  knowlfd^e  and  the  inattffuration  of  the  control  over  move- 
mcnfs  in  nrcordancr  irifh  the  mtinflntr.t  of  pxprrifnrr—thr.Hr 
arc  (he  iv'O  lirmt  funiiionx  of  pcnrption,  Thi^  statement 
applies  without  modification  to  the  special  phases  of  percep- 
tion, to  wliieh  we  shall  next  advert. 


CHAPTER  VII 

PERCEPTION  OF  SPATIAL  AND  TEMPORAL 
RELATIONS 

I.   SPACE 

The  objects  which,  we  have  mentioned  in  our  analysis  of 

sensory  consciousness  are  all  objects  perceived  by  us  as 
parts  of  a  spatial  and  temporal  order;  and  it  is  evident  that 
our  account  of  them  would  be  extremely  defective  if  we 
altogether  omitted  a  study  of  these  time  and  space  relations. 
We  shall  consider  space  first. 

Two  Fniidamental  Problems. — Psychologists  are  divided 
in  opinion  upon  two  fundamental  problems  concerning  our 
space  perceptions.  It  is  maintained  in  the  first  place  by 
some  of  tliem,  the  nativists,  that  the  capacity  to  perceive 
space  is  an  innate,  hereditary  trait  possessed  by  us  in  advance 
of  experience.  Others,  the  empiricists,  maintain  that  spatial 
judgments  are  as  much  the  results  of  experience,  are  as  truly 
acquired,  as  piano  playing  or  the  liking  for  caviar.    Wc  shall 

^  I  I*  not  discuss  the  question,  for  this  would  require  more  time  than 

we  can  give  it.    But  we  may  register  the  dogmatic  opinion 

i     '     that  both  parties  to  the  controversy  are  in  a  measure  correct. 

J      y    We  hold  that  the  crude,  vague  consciousness  of  extension,  of 

volume,  is  a  genuinely  innate  experience,  occurring  at  once 

upon  the  reception  of  appropriate  sensory  stimulation;  and 

vj  li^     that  it  is  underived  by  mere  experience  from  non-spatial  psy- 

^     ti      chical  elements.  So  far  we  are  nativists.  On  the  other  hand,  we 
^  ^       are  confident  that  practically  all  accurate  knowledge  of  the 

>K  meaning  of  the  space  relations  in  our  space  world,  all  precise 
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perception  of  direction,  posiition,  contour,  size,  etc.,  is  a  result 
^ftof  motor  experience,  and  could  never  be  j3:ainGd  without  iU 
^V  So  far  we  arn  empiricists,  holding  to  a  genetit;  point  of  view 
^■regarding  tfie  dL!veloj>ment  of  our  adult  space  consciousness* 
^pIEflfective  space  perception  involves  not  only  the  experience 

of  vague  extension,  hut  also  mnvcmcnta  of  localisation.     In 

the  human  being  tfiere  are  siirely  hut  few  loculifiing  move- 
^Kmentfi  which  are  wholly  innate.    The  analyses  and  discussions 

which  follow  will  ^crve  to  furnish  some  of  tlie  evidence  upon 

wiiii'h   this  vic\r  rcBtj*, 

Sensory  Basis   of  Spatial   Perception. —Tlie  second   main 

point  ujjon  which  pijychologijils  are  unuhlc  to  agree  concerns 

■  the  sensory  sources  from  which  we  gain  our  sjmttal  judg* 
mcnts,  a  matter  to  which  we  made  cursory  reference  in  chap* 
tcr  V.  The  majority  of  psychologisti*  maiiifain  that  vision 
and  touch  are  Ihe  only  real  avenues  of  spatial  jforeeption; 
whereas  certain  others,  like  James,  holdly  maintain  that  all 
^tiorms  of  gensory  consciousneas  arc  **voluminouSj" — fimell  and 
^" taste  and  audition,  as  well  as  sifflit  and  touch*  The  doctrine 
maintained  in  this  book  is  that  ail  forms  of  sensations  are 
iirimediately  sttggcAtive  of  Bpatial  attributes,  e.  g.,  position, 
ifiiwv  distance*  etc.;  Imt  that  only  sight  and  touch  possess 
[intrinsically  and  completely  the  full  spatial  characteristics. 
>  include  in  touch,  when  thus  mentioned,  all  the  cutaneous 
[sensations  and  the  molor*  or  kinrTsthetic,  sensations.  As  ft 
uTtter  nf  fact,  however,  the  temperature  and  pain  sensations, 
sonaidcreil  apart  from  pressure  and  sensations  of  movement, 
iro  ordtnnrily  ne^lijrihle  elements.  When  involved  in  con- 
iunctnin  viith  [iressure,  they  often  modify  onr  perc^eplions 
inttTlnlly,  Thus  a  cold  object,  e,  g..  a  coin  laid  on  the  fore- 
i(»nd,  often  feels  larger  than  a  coin  of  equal  shv,  but  of  the 
'dy   iempiTiiliire. 

Donbtful  Cases. — Taste  and  smell  and  henrinff  nro  really 

the  debatable  sensations.     Tji^fe  we   throw  out  of  cuurt   at 

ice,  because  taste  stimuli  jiractically  involve  invariably  the 
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Stimulation  of  cutaneous  sensations  of  contact  and  tempera- 
ture. Wc  cannot,  tlierefore,  submit  the  matter  to  umim- 
bijjuous  introspective  analysis.  Smells  we  undoubtedly 
classify  at  times  in  ways  suggesting  spatial  attributes,  and 
by  turning  the  head  until  wc  determine  the  direction  of 
maximum  intensity  we  undoubtedly  localise  them  roughly. 
The  smell  of  illuminating  gas  seems  somehow  a  more  massive, 
extensive  sort  of  thing  than  the  odour  of  lemon  ikjcI.  But  if 
one  lessens  the  disparity  in  the  intensily  of  the  two  odours,  by 
getting  just  the  merest  whifT  of  the  gas  and  inhaling  freely 
and  deeply  of  the  lemon  odour,  the  spatial  difference  between 
the  two  begins  to  evBporate.  There  can  be  no  question  but 
that  we  tend  to  think  of  the  more  intense  and  more  widely 
diffused  odour  as  the  larger.  Xor  is  this  remarkable,  since 
we  find  it  actually  occupying  more  of  the  atmospheric  space 
about  ns.  But  when  we  note  that  with  mild  intensities  of 
odours  their  spatial  sugjrestiveness  wanes;  when  wc  further 
note  that  we  have  no  definite  impressions  of  size,  much  less 
of  shape,  under  any  conditions;  and  finally  when  we  remark 
that  even  our  ability  to  localise  odours  is  extremely  imperfect, 
we  may  well  (juostion  whether  smell  has  itself  any  properly 
space  (juality. 

The  case  of  auditory  space  is  similar  to  that  of  smell.  We 
are  told,  for  instance,  that  the  tones  of  the  lowest  organ 
pipes  are  far  larger,  far  more  voluminous,  than  those  of  the 
high  shrill  pipes.  A  base  drum  soxmds  bigger  than  a  penny- 
whistle,  a  lion's  roar  than  the  squeaking  of  a  mouse,  etc. 
Such  illustrations,  when  adduced  as  evidence  of  the  spatial 
character  of  sounds,  evidently  contain  three  possible  sources 
of  error.  In  the  first  place,  we  often  know  something  about 
the  causes  of  these  sounds,  and  we  te?id  to  transfer  the  known 
size  of  the  j)rodueing  object  to  the  supposed  size  of  the  sound. 
Secondly,  and  of  far  more  consequence,  sounds  affc»ct  other 
or^'ans  than  thos**  of  llie  internal  enr.  especially  when  they 
are  loud  or  of  deep  pitch.    Powerful  tones  thus  jar  the  whole 
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body,  and  are  felt  all  over,  Moreover,  vibrations  of  the  drum 
mciulirano  of  the  middle-ear  undoubtedly  sot  up  crude  scnsu- 
liom  of  |»res!>ijre,  or  elrain,  to  whit-Ii  we  may  come  to  attach 
a  spatial  si^auHcancL'  ass'^ciatcd  wilh  the  sound.  Add  to  this, 
thirdly^  tlie  fael  that  we  readily  convert  judgments  laired 
upou  t!ie  intensity  of  sounds  into  judgmcnta  about  their 
Gxtensity,  just  as  in  the  ease  of  smell,  aud  one  baa  a  large 
mas9  of  considerations  leading  to  seepticlgm  concerning  the 
genuineness  of  intrinsic  auditory  ^m^le  relations.  Of  course, 
no  one  doubts  Ihat  we  loi-aiise  soimds,  and  of  tlie  faetors 
involved  in  this  process  we  shall  have  more  to  say  presently. 
But  the  fact  that  certain  sounds  nre  localed  within  the  head 
(f.  <;.»  when  two  telej*hone  receivers  are  ])hieed  against  the  eara 
and  an  indnetion  sb(x?k  sent  through  them)  has  heen  cited  to 
prove  the  native  jK>sses«ion  of  a  true  auditory  si^aee;  for  here 
apparently  exi>erie!ife  from  the  other  senftea,  aiich  a^  vision, 
would  give  no  direct  assistance.  But  these  eases  are  certaJnly 
ca[infde  of  cxphiniition  by  means  of  the  intra-eranial  sensa- 
tions set  up  in  pressure  nerves  l»y  bono  vibrations*  and  hy  the 
effet^t  of  the  imagination,  visual  and  otherwise.  Taken  alone, 
sueh  evidence  could  hardly  Im?  eonclusive. 

If  we  come  back,  then,  to  ordiuiarv'  introspection,  we  find 
that  all  which  the  most  ardent  partisans  of  an  anditory  space 
oan  ekim  is  a  much  emaciated  form  of  the  visual  and  tactual 
article.  A  vague  ^enso  of  volume,  or  mass,  much  vaguer  even 
than  that  given  by  mere  tempera tii re,  with  some  crude  sejise 
of  |w>eition,  would  fleem  to  be  the  utmost  capacity.  Any  sense 
of  contour  or  shape  or  exact  rizc,  any  ability  to  meaf'ure.  is 
lacking-  Clearly  such  a  space,  even  if  ;;enuine,  which  we 
doubt,  would  ill  deserve  to  be  rankeil  Inside  the  space  of 
sight  and  touch.  The  manner  in  which  we  loiiiJisf  sound  may 
liest  be  described  after  we  have  analy-^ed  visual  and  tactual 
apace. 

Growth  of  Space  Perception. — Our  adult  coimitinn  of 
space  relations  is  ^'nerally  so  immediate  and  unreflective,  the 
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fooling  for  space  values  so  compelling  and  seemingly  inerit- 
al>le,  that  we  iinJ  it  ditliuult  to  believe  that  these  renctioDB 
are  the  results  of  a  slow  process  of  growth  and  learning. 
NevtTiht'lotvS,  this  is  iinqiieslionahly  (ho  fact.  Babies  evi- 
denti)'  have  no  prticise  porcq>tions  of  space  until  Lhey  liave 
acquired  a  considerable  degree  of  motor  control;  and  even 
then  their  appreciation  of  large  expanses  and  distances  is 
often  ludicrously  inexact*  The  child  reaching  in  good  faitii 
for  the  moon  is  the  stock  illustration  of  this  sort  of  thing. 
That  we  have  no  prc*cise  appreciation  of  visual  space  relations 
until  experience  has  brought  it  to  us  is  abundantly  proven  by 
the  cases  of  persona  bom  blind  and  successfully  operated  upon 
for  the  restoration  of  sight.  Immerliately  after  the  operation 
Buch  persons  are  almost  wholly  at  a  losa  for  accurate  inipres- 
eioDS  of  eize,  shape,  or  distance.  After  tlie  hands  have  explored 
the  objecis  seen^  and  the  eyes  have  been  allowed  to  piiga  freely 
lo  and  fro  over  them,  these  spatinl  iruprcssions  f^radimlly  be- 
gin to  emerge  and  take  on  deriniteness.  By  the  use  of  properly 
armngcd  lenses  and  prisms  cx|jcriments  of  various  kinds  have 
been  made  on  normal  persons,  showing  that  we  can  speedily 
nceoramodate  ourselves  to  the  most  unusual  inversions  and 
distortions  of  our  visual  space.  We  can  thuR  learn  to  react 
properly,  alfhouffh  all  the  objects,  as  wo  see  them,  nre  upside 
down  «nd  turned  about  as  regards  their  right  and  left  rola- 
lioos.  The  new  relation^"  soon  come  to  have  the  natural  foel- 
Lng  of  ordinary  perceptions. 

These  ohscrvationa  laliow  von*  strikingly  tbnt  our  space 
perceptions  arc  functions  of  ex(HTience  and  can  bo  changed 
by  changing  the  conditions  of  the  exporience.  Moreover,. 
it  is  easy  to  demonstrate  that  the  space  relations,  as  ^ 
perceive  them  by  different  senses,  are  far  from  bomoge- 
niH)ng.  Indeed.  Ihc  improsjsinns  whfrh  we  gain  from  the 
«aine  sonae  arc  often  far  from  bj'tnj;  fn  agreement.  ^J'ever- 
tbeless,  we  feel  our  space  relations  to  be  objectively  homo- 
geneous, a  result  which  eon  Id  hardly  come  about  ander  snch 
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circuntstences  af  sensoiy  disparity  wiihout  the  harmonising 
effects  of  experience.  To  illustrate — the  etige  of  a  earii 
pressed  gently  upon  the  forearm  will  feel  to  the  skin  shorter 
ihan  it  looks.  The  same  card,  if  the  linger  tip  is  allowed  to 
mn  slowly  along  it,  will  feel  longer  than  it  looks.  The  dis- 
appoLnting  disparity  between  the  cavity  of  a  tooth,  as  it 
feels  to  the  tongue  and  apiiear*?  to  the  eye  or  feele  to  tihe 
finger-tip,  is  a  notorioua  im&tance  of  the  same  thing.  The 
tongue  and  the  finger-tip  both  give  us  pressure  sensations. 
Yet  they  give  a  very  different  report  of  the  same  object. 
Similarly,  objects  seen  upon  the  periphery  of  the  retina 
appear  smaller  than  when  seen  by  the  fovea ;  and  often  they 
undergo  a  certain  distortion  in  form.  That  we  should  per- 
ceive, amid  all  these  possible  sources  of  confusion,  a  fairly 
stable  and  well-ordered  space  world  betokens  immistakably 
the  syatematising  effects  of  experience,  controlled  no  doubt  by 
the  exigencies  of  our  practical  interests  in  effective  orientation. 
Part  Played  by  Mcvement. — Even  though  we  recognize  the 
fact  that  experience  brings  order  and  precision  and  eflfective- 
ncsa  into  our  S|)ace  perceptions^  the  general  manner  by 
which  these  rejults  are  achieved  is  not  yet  clear;  much  leas 
what  factors  are  chiefly  employed  in  their  attainment.  It 
requires  only  the  most  cursor}'  examination  to  convince  one- 
self that  the  all-important  element  in  the  building  up  and 
cnrrelating  with  one  anotlicr  of  our  various  spatial  sensa- 
tions is  morvmrni.  Tn  acquiring  accurate  touch  perceptions, 
for  instance,  the  finger-tips  and  hands  move  over  the  object, 
grasp  it  now  in  this  way  and  now  in  that,  until  a  comjilex 
set  of  tactual  imprGsaions  has  been  gained  from  it.  Without 
fiuch  movement  our  touch  perceptions  are  vague  in  the 
extreme.  If  we  close  our  eyes  and  allow  another  person  to 
put  a  series  of  smalt  objects  u|wm  our  outstretched  hands  we 
receive  only  the  most  indefinite  impressions  of  form  and  sae 
and  ti'vturc.  But  allow  us  lo  mjinipnlate  the  same  objects 
m  our  rtngers,  and  we  can  give  a  highly  accurate  accotint  of 
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them.  Similarly,  if  we  wish  to  compare  visually  the  magni- 
tude and  contours  of  two  objects,  we  must  allow  our  eyes  to 
move  freely  from  one  to  the  other.  Indeed,  reflection  must 
assure  us  that  the  vital  meaning  of  all  space  relations  is 
simply  a  given  amount  and  direction  of  movement  To  pass 
toward  the  right  means  to  make  a  certain  kind  of  movement ; 
to  pass  upward  means  to  make  another  kind,  etc.  To  be 
sure,  we  assign  arbitrary  measures  to  these  relations,  and  we 
say  an  object  is  a  mile  away,  or  is  a  foot  thick  and  six  inches 
high.  But  the  meaning  to  us  of  the  mile,  the  foot,  and  tlie 
inch  must  always  remain  ultimately  expressible  in  movement. 

Were  it  possible  to  get  at  the  exact  stages  in  the  process 
by  which  the  child  acquires  its  control  over  space  relations, 
we  should  thus  secure  the  most  penetrating  possible  insight 
into  our  adult  space  perceptions.  But  as  this  is  at  present 
impracticable,  we  must  content  ourselves  with  an  analysis  of 
the  factors  which  seem  clearly  involved  in  these  adult  con- 
ditions, without  regard  to  their  genetic  features. 

Touch  and  Vision. — It  is  certain  that  touch  and  vision 
practically  cooi)erate  from  the  beginning,  and  we  shall  isolate 
them  from  one  another  only  to  point  out  their  respective 
peculiarities,  and  not  because  their  operation  is  independent. 
The  most  important,  and  for  practical  purposes  the  most 
accurate,  part  of  our  touch  perceptions  comes  from  the  hands 
and  finger-tips.  By  moving  the  hands  over  the  various  parts 
of  the  body  we  come  to  have  a  fairly  accurate  notion  of  their 
touch  characteristics  in  terms  of  the  hand  as  a  standard. 
Moreover,  each  hand  touches  the  other,  and  we  thus  get  a 
kind  of  check  from  touch  on  the  tactual  standard  itself. 
Generally  speaking,  when  two  parts  of  our  body  touch  each 
other  we  feel  the  one  which  is  quiet  with  the  one  which  is 
moving.  Thus,  if  we  stroke  the  forehead  with  the  fingers 
we  feel  the  forehead ;  but  if  we  hold  the  hand  steady  and  move 
the  head,  we  feel  the  fingers.  Now  in  ord(»r  that  we  should  be 
able  to  learn  in  these  ways  that  a  certain  amount  of  sensation 
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in  the  linger-tips  means  a  cerUia  area  on  the  forebeud, 
And,  much  more,  that  we  should  be  able  to  tell  with  so  much 
acfuracv  when  we  arc  touched  what  part  of  the  body  the 
Bt'usation  cornea  from,  seems  to  depead  upon  what  Lotze  calla 
the  '^loeal  sign." 

LocfiJ  Signs. — If  one  is  touched  upon  the  palm  and  upon 
the  hack  of  the  hand,  one  obtains  from  both  stimulations 
sensations  of  pressure;  but  however  much  alike  they  may  be 
a&  regards  duration,  hitensity,  and  extensity,  we  promptly 
feel  a  dlfforenee  in  them,  which  leads  us  to  refer  each  to  its 
appropriate  re^on.  Now  tbia  something  about  touch  sensa- 
tions which  permits  us  to  reco^iji*e  them  as  locally  distinct, 
altliou;.4i  wr*  recognise  all  of  them  as  beinfj  cases  of  contact,  Is 
wlial  is  meant  by  the  local  shjj^.  Tht':?e  local  signs,  then,  are 
Uie  relatively  fixed  elements  in  our  spaoe^perc^iving  proc- 
esses. It  is  by  learning  to  correlate  one  group  of  them  with 
another  group  that  we  can  develop  by  experience  the  accuracy 
of  our  j>erception&.  Thus,  for  example,  we  come  to  learn 
that  the  stnnulation  of  one  series  of  local  signs  in  the 
order  a-b-e  means  a  special  movement  of  one  hand  over  the 
other,  say  the  downward  movement  of  the  right  hand  over 
the  left.  The  same  series  stimulated  in  the  order  c-b-a 
means  the  reverse  movement.  It  mtist  be  remcmhere<l  very 
eJEplicitly  at  this  point  that  we  are  includiiii;;^  the  kinaisthetic 
sensations  of  movement  under  ihe  general  heading'  of  touch; 
since  we  doubtlc^ss  have  local  signs  of  movement  distinct  from 
those  of  the  cutaneous  pressure  sense,  and  they  doubtless  play 
a  very  imyH^rtanl  part  here.  But  Hicy  are  commonly  fused  in 
an  inextricable  way  with  the  prc-sHure  sensations,  go  that  a 
separate  treatment  of  them  seems  hardly  necessary  in  a  sketch 
of  Ihig   kind. 

A  Caution. — A  warning  must  be  lield  out  at  this  point 
against  the  fallacy  of  ^uppomng  that  in  learning  his  space 
world  a  child  uses  these  local  signf?  in  i\ny  very  n«fle»ctive 
way.     He  dot«  not  say  to   himself:     "That  movement  of 
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localigation  was  inaccurate  because  1  used  the  wrong  local 
sign  to  control  it.**  He  generally  employs  the  "try,  try  again 
method,"  until  he  hits  the  mark.  But  his  success  uarries 
with  it  a  recoUeetion  of  the  total  feeling  of  the  successful 
experience,  and  in  this  total  feeling  the  local  sign  element  is 
an  indispensable  part,  even  though  the  child  ia  not  himself 
definitely  cognisant  of  the  fact. 

The  eimultaneous  Btimulalioa  of  a  group  of  these  local 
signs  gives  us  the  exten&ity  fooling  of  touch,  and  when  tlie 
impressions  come  from  three-dimensional  objects  we  get, 
through  our  motor  reactions  upon  tiiem,  exiieriences  of  change 
of  motion  in  three  cardinal  directions.  Thia  eeema  to  be  the 
basis  of  o;7r  tactual  iri-dimeneionality. 

Delicacy  of  ToucK^In  normal  persons  touch  falls  far 
behind  virion  in  \{&  spatial  nicety  of  function,  and  far  behind 
its  possible  capacities,  as  is  shown  by  the  astonishing  accuracy 
of  blind  persons,  who  do  not^  however^  seem  to  t>e  notably 
more  accurate  than  seeing  persona  as  regards  the  parts  of  the 
body  which  arc  not  used  for  tactual  exploration,  f.  g.,  tlie 
forearms  and  the  back.  But  despite  its  lesser  delicacy,  touch- 
movement  undoubtedly  plays  an  important  role  during  child- 
hood in  furnishing  interpretative  checks  upon  our  visual 
estimates  of  large  areas  and  great  tlistanccs.  The  visual  per- 
ception of  a  mile,  for  inatance,  gets  a  practical  meaning  for 
US  largely  through  our  walking  over  the  distance.  More- 
over, although  vision  so  largely  disiflaees  touch  in  our  actual 
spatial  judgments,  toueJi  always  retains  a  sort  of  refereeahip. 
"VVlien  we  doubt  the  accuracy  of  our  visual  perceptions  we  are 
likely,  whenever  possible,  to  refer  the  case  to  touch,  and  the 
verdict  of  this  sense  we  commonly  accept  uncritically. 

PcculiariticB  of  Tision. — Vision  resembles  the  non-spatial 
senses  of  smell  and  hearing  in  one  particular  which  marks 
it  off  characteristically  from  touch.  Touch  sensations  we 
commonly  refer  to  the  surface  of  the  body  i*?clf,  although 
when  wc  tap  with  a  cane,  or  a  pencil,  we  seem  to  have  a 
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curious  kind  of  projection  of  part  of  our  senea-tiona  out  to  the 
fartlier  tip  of  the  object.  Visual  objects  we  always  place  out- 
aide  ourselves,  EvL*n  our  afler-imagee  gotten  with  closed  eyes 
often  seem  to  float  in  a  space  vaguely  external  to  ourselves. 

It  seems  necessary  to  assume  a  system  of  local  signs  for 
vision,  comparable  to  tliose  of  touch-movement,  although 
doubtless  more  complex.  It  must  be  admitted,  however,  that 
introspection  is  much  more  uncertain  in  its  deUveranees  here, 
than  in  I  he  case  of  touch,  and  we  ahall  be  on  somewhat  spec- 
ulative ground  in  asiiiiming  the  nature  of  this  visual  local 
signature.  It  seems  probable  that  this  attribute  of  sensa- 
tions from  the  periphery  of  the  retina  consists  primarily  in 
reflex  inijmljie?:,  or  tendencies,  tn  movement  toward  the  fovea, 
the  fovea  itself  furnishing  a  peculiar  sense  quality  which 
-serves  inore  or  less  as  a  fixed  point  of  reference.  Certain  it 
is  that  stimulation  of  any  part  nf  the  retina  tends  to  release 
movements  turning  the  fovea  toward  the  stimulus.  Moving 
objects  are  especially  effective  in  producing;  such  movements. 

The  incessant  and  complicated  movements  of  the  eyes 
over  the  visual  field  must  speedily  render  the  relation  of 
the  Tarioiis  retinal  points  as  conjoined  by  movements,  intri- 
cate in  ihe  highest  degree.  But  such  relations  as  exist  must 
pretty  clearly  rest  on  the  intermediation  of  movements  with 
their  mntrir  and  retinat  elfects  upon  consciousness;  and  it 
seems  probable^  therefore,  that  the  space  value  of  any  retinal 
point  come*  to  be  determined  by  the  position  it  occupies 
in  such  a  system  of  movements.  Thus,  a  point  SO*  to  the 
right  of  the  fovea  in  the  visual  field  comes  to  mean  to  us 
a  definite  kind  of  motor  impulse.  One  20'  to  the  left, 
anotlier  kind  of  impulse,  etc,  Wliether  the  vit»iml  local  si|ni 
is  actually  this  sort  of  a  fused  reHnal-kiiiff'sthetic  affair  i)r 
not,  there  can  be  no  donbt  that,  as  adults,  we  have  a  remark- 
ably accurate  sense  of  the  general  space  relations  nf  the  objects 
in  tho  field  of  view,  and  that  wc  can  turn  our  eyes  with 
unliesitating  accuracy  to  any  part  of  this  field,     Moreovir. 
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experiments  have  shown  tliat  the  hehavioyr  of  the  eye  move- 
ments depends  upoo  the  couditlon  of  the  entire  vbtial  (lehh 
For  iiistance,  the  eyes  are  ortiinarily  more  stable  in  their 
muscular  balance  wlien  looking  at  a  field  where  a  considerable 
complexity  of  detail  is  discernible  than  when  the  e.urface  is 
plain.  Their  movenjents  in  dim  light  are  much  less  well 
balanced  and  coordinated  than  in  a  bri^dit  light. 

The  Binocular  Conditiona  of  Single  Vision. — In  the 
chapter  on  seni^ation  we  explained  the  pnx^esses  of  accommo- 
dation and  convergence  by  M'hich  the  eyes  are  turned  together 
towards  any  object  yre  desire  (o  see  and  the  raA's  of  h'gbt  from 
it  fociissed  so  as  to  produce  a  dear  image  on  the  retina*  Fio^- 
Tire  55  illustrates  the  conditions  under  which  we  receive 
either  sini^de  or  double  iinprc*ssions  from  any  given  stimulus, 
When  the  fovcT  of  Ifie  two  retime  are  stimulated,  n?  in 
ordinary  convertrpnce  upon  on  object,  we  always  «ee  a  single 
objects  If  two  tubes  ten  incheH  or  thereabouts  in  length  be 
supplied  with  titin  white  paftor  *-npti  fastened  smoothly  over 
the  endrt,  an  interesting  demonstration  of  this  etatement  can 
easily  be  made.  Upon  each  of  tJu'  fiii|>er  caps  mark  a  s«lrai^ht 
black  line  corresjHiTitlinjr  lo  a  diariirli  r.  Then  hold  the  tubea 
parallel  to  one  another  in  front  of  the  eyes  and  look  into 
the  open  cndn.  ThiK  will  in»nre  the  stimnlatinn  of  tlie  fovea 
of  each  eye  Uy  the  line  Across  Ibe  rnd  nf  its  own  tube.  If 
the  lines  be  in  a  |Mwition  of  paralleliain  with  one  another, 
thHr  images  will  t^wim  togctlu'p  mUy  a  j^in^le  lirie.  If  they  be 
hold  at  nn  angle  tn  nne  another^  they  will  uppcar  as  a  single 
figure  forming  n  cniw  of  one  or  another  form.  If  the  cap« 
b«  ^ven  very  dilTcrcnt  and  complex  figures,  we  shall  generally 
Bee  first  one  jmd  then  the  oilier  of  the  (igirrt'S»  but  while  the 
tubea  are  parallel  we  never  aee  two  separate  objecta.  This 
laitt  phenomenon  \ti  known  nfi  n'tinal  rivalry. 

Each  point  on  cnch  ri'lina  haa  a  point  known  a?  its 
"corrCKpon fling  point'*  on  ihf*  other  retina  which,  if  stimu- 
ktod  with  il,  Icflds  to  tingle  vision.     The  stimulation  of 
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non-corresponcling  points  producca  double  images  or  Iflurred 
viaion,  aa  the  case  may  be.  The  togoDd  under  figure  S!j  will 
make  clear  tho  details. 


Fig.  5fi.  TTie  two  lower  circles 
reprt'HC'tJt  t\u'  rcliiiiil  ^urfiioi'M 
nf  tin;  ixvn  vy^s  n<^  spvii  from 
beliitiil.  F  \a  the  fovm,  B, 
the  blind  lipub  where  th<! 
optic  nervp  chUts  tJie  eye. 
The  retinae  ure  divided  iuto 
four  quitdianU,  Eikt^h  quad- 
rant corresponds  to  it;^  geo- 
iiietricnlly  4  not  ini'tlomicof- 
Iff)  aiinilur  <|u,[idruiit  in  iliu 
othc^r  L-yc,  whirh  tM'jirs  tin* 
winie  numbi'r.  The  tttimt 
haU  of  one  retina  corres- 
ponds to  the  t«'mpfir<tl  hjijf 
of  the  other,  C(irrfs]Mindin*j 
|>ojtiL»  who^  sljntul/ilfoD  pro- 
duct's siiiigjK  viftion  iire  lo- 
ciited  in  giHinietrioftlly  gim- 
jlnr  quaclranU.  Thc^  Htimu" 
In  Lion  of  othrr  thnn  eorrpft- 
pnmliiig  points  Icndfl  to 
«itfier  bturr«^  or  double 
vision. 

The  upfKir  part  of  the  diagTAin 
reprefients  the  eyes  fixutt^l 
on  tho  point  A'  who*e  iinAjri*?! 
full  on  I  he  two  foveni  re* 
jjions    ff   uiid    ])rndui'e    single 

vii^ion.  O  is  the  optic  nerve.  Hays  of  U^t  Itom  »ucb 
points  n«  A'  niu]  /)  full  on  the  eorresponding  points  pp  M)d  dd 
uiitl  «lsn  produc*"  Hinjiln  vision.  Such  a  line  a«  EFD.  or  jt  nmy 
tte  A  Hiirfare.  aU  tvf  wboAe  ftointa  are  ^een  ru  «in|;lc,  i^^  known  Afl 
n  horopt*'r.  Wlien  the  cyi's  im'  JlxjitH  on  F,  poiTit"*  like  B  ittid 
i\  whirh  lie  rJi-^pH'livrly  hrliinil  iirid  in  front  of  F,  are  swen 
(Intihle.  The  TiiVH  \inti-t-*'d\uii  fiojn  ihetn  will  Im*  found  in  non- 
eorrer*|Mindlnff  4liimirnn1«)  ct  tho  retinae  nl  bh  nnd  cc.  The  raya 
from  H  full  nt  h  wnd  h  whiirh  nrf  Uith  iii-^ide  lh«'  fovea  I  [Huntflt 
wherofts  <•  and  r  nre  both  imtsido  thr*n  ponit-t.  Tin-  furmer  pro- 
dure  'horiiononmn'^ly,''  Iht*  httltT  "lii'terorjonioii^fy'  diiiihltnl  iinajjes. 

The  rrality  of  the-ie  double  irnii^'^  may  *'a^jly  he  verified  by  holding 
up  pt'iirilH  in  fr"iil  "(  the  fiice,  tmv  iitMmt  ii  fimt  behind  th? 
other,  nnd  thrti  ilvntinjf  fir«*t  on  one  find  Ihrn  on  lb*  othef- 
The  un/irftti-fj  |H^ni'il  will  Ih*  nivn  d*»iilib'.  If  an  R^sjAtant  pass 
n  M-ri^en  in  front  of  one  of  the  eyi-s,  the  dnuUlp  inmi^p  on  the 
"niMir  "lide  HH  i  li*»  'iiTHi'n  will  diHnn|i(nir  wiien  Ihe  nenrer  p^nr^ll 
is  ftxnted.     Thi^  ta  the  casic  of  tho  'honionomom'   Lmaj^.    Th« 
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The  Tliird  Dimension. — Pfl3*dioiogi8t&  have  always  boen 
es[Kviallj  inlorested  in  the  problem  uf  the  vieual  percept ii.Jii  nf 
distance,  or  the  third  dimension.  Bishop  Berkeley  maia- 
taim-d  in  his  CL>lebrated  work  entitled  '*Hs8ay  Toward  a  New 
Theor)'  of  V^isron"  (ITOIJ),  that  vision  cannot  give  us  any 
direct  evidence  of  distance,  because  any  point  in  the  visual 
field  must  utrcet  one  point  and  one  only  m  the  retina,  and  it 
can  affect  thie  no  differently  when  it  is  t^'o  feet  awa.y  from 
what  it  does  when  four  feet  away.  Therefore,  Berkeley  con- 
cluded that  our  jierception  of  visual  distance  is  dependent 
U[X)u  our  lactiial-motor  e.\|3onence8.  This  view  overlooks 
several  important  facts,  including  ita  plain  contradiction  i.>f 
our  common  conviction  alxiut  the  matter.  In  the  fir?t  place, 
we  have  two  eyes,  and  each  eye  pees  a  part  of  solid  objectii  vary- 
ing slightly  from  that  &een  by  the  other,  as  may  easily  bo 
provcil  by  looking  at  some  solid  object  like  a  lead  pencil  with 
first  one  eye  closicd  and  then  the  other.  Compare  figure  5.", 
The  psychical  percept  of  such  objects  appears  to  be  a  fusion  of 
the  factors  supplied  by  the  two  eyes,  and  we  get  from  this 
source  tiie  visual  flense  of  solidity.  The  pfereo&cope  emplovfi 
this  principle,  and  by  giving  hj*  picture?;  which  cvaggrrate 
somewhat  (he  H imparity  in  the  point  of  view  of  the  right  and 
left  eye  affords  uj^  a  mo8t  startling  imprei=flion  of  distance  nnd 
volume.  If  the  pJctureM  prosentcil  lo  the  two  eyc8  be  exarlly 
similar,  M'e  see  a  flat  Piirfaee  instead  of  a  BttVn].  By  allowing 
each  eye  io  s<v  tlio  side  of  the  object  ordinarily  seen  liv  th(* 
oDier,  Iho  |ifit'iidortco|>e  renders  hollow  ohjetrts  apparently  solid 
and  solid  object*  hollow. 

Furthermore,  we  converge  our  eyes  mori'  npon  near  points 


ininj^o  in  tho  siUc  oppoftit**  (n  iln  ■*rri'<*n  ( i,  r.  Wleronomoiu)  wiJl 
diiup|K»r  wIjpr  lh«  further  jn^ncjl  i^  lUatcU, 
Such  R  n^Hirp  SLA  thi>  priiini  E.\D  ilhintritlva  in  an  rxtrernr  fnrni  tlie 
fnrt*  of  blnoi'ulrtr  Klrrroscopie  vifiion.  Tlic  rij;ht  py*  m*w  only 
tlio  •urfnco  JD.  (lie  IpU  vvv  nnU  KX,  Th<?  flffure  an  »*n  by 
both  <^i'r>«  appear*  ««  n  Milid.  ONlinnrily  there  !a  a  field  eomniGn 
to  Iwth  ry«»  a»  in  Inckl^g  nl  a  «phrro. 
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tljan  upon  far,  and  the  muscular  strain  thus  brou^.lit  about 
may  serve  to  inform  us  of  dilTereuces  in  distance.  Similarly, 
llie  miiscloa  controlling  the  lenses  contract  with  Torii'inir 
degrees  of  intensity  in  tlie  elfort  properly  to  focus  mys  of  light 
from  objects  at  dllTerent  distances.  Monocular  vision  has 
therefore  a  motor  in*Ic\  of  tri-iliinenisiona!  properties,  hut  it 
is  extremely  imperfect  »n  practical  cijgcncios.  How  far  our 
consoiousneas  of  these  focussing  movements  is  significant  for 
our  Judgmeuta  of  di.stance  it  is  dil^eiilt  to  say.  But  it  is  at 
h'iiiit  dear  that  there  are  factors  operative  other  than  those 
Berkeley  emphasised,  and  the  genuineness  of  the  optical 
gen^c  of  distance  can  hardly  be  sertouely  (]uestioned.  The 
eye  is,  in  short,  not  merely  a  rrfina,  it  is  a  binocular  motor 
orf^an  a^  welL  Normally,  therefore,  visual  perceptions  are 
ahvnvg    fused   stereoscopic   binocular-iitolnr   experiences. 

Wo  me  in  actual  practice  other  forms  of  criteria  for  dis- 
tance. Thus,  the  apparent  size  of  the  object  ia  used  as  a  clue 
to  lis  distance.  By  <he  appair^nt  size  of  a  man  we  may  jiuljLte 
whelher  he  be  a  mile  or  a  hundreii  yartb  away.  Convertsely, 
when  we  know  the  distance*  vre  can  employ  it  to  form  an 
estiniaii^  of  the  f^i7.Q  of  an  object  at  that  distinve.  Thu?,  if 
wc  knoAv  the  approxinuite  distance,  we  can  be  fairly  sure 
whether  the  person  we  aee  is  a  man  or  a  hoy. 

The  Rccnitn^  size  of  objects  run?  ronghlv,  Itut  not  precisely, 
piinillel  with  the  size  of  the  retinal  imaire,  Wc  make  n  certain 
compensation  for  objects  at  considerable  diatajices.* 

■  Miirh  mynlpry  Iius  attaclipd  to  the  fufl  tJint  the  imnff?  on 
Ihr  i^tinti  is  ups'idf  down,  wnd  sUll  we  lee  llimifs  riKht  side  up. 
This  irrplevant  woridt*r  ift  like  mnrvi-Jling  bow  we  can  aw.  a  splifru, 
wkpTi  tlie  <?orliciil  (vlls  rpsponsibtp  for  our  Hcvin^  ar#  jirrntigd  in 
a  yliUfHTUvHs  nia»4.  Tin-  fuct  ift*  wi*  have  no  direct  personal  con* 
■i'Moii^iw-HH  nf  pith<*r  rctinn  or  brnin  ppIIs  Tlip  pavvhictit  JniHp**  i'* 
11  tbing  pntircly  difltinci  from  tlif  rptinnl  imapc-  To  «fir*ftfc  of  tbe 
pflrt*  of  tbis  psychifRl  imn^t>  nn  buvinp^  one  |>n'«itit'>n  rulhL*r  tbnn 
nnothiT  l»  «itn|dy  ^npiivnlpnt  to  sjiyini?  that  a  cprt«iii  wi  of  ninliona 
IN  nt'resRory  to  paftri  from  one  pnrt  lo  arothor  of  tbr  nbjwl 
wliirh  it  rppreHpnls.  To  paH*"  fram  wbnt  we  cull  llif  lioH^im  to 
t1i*»  top  nK'»n<!  a  wrtain  aen^s  of  eye  mi'ir''ni^nt«,  i»r  Imnd  mm'ompnts, 
and   eo  on. 
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The  distinctness  of  the  perceptual  image  is  another  crite- 
rion. Things  seen  dimi}^  other  things  equal,  are  judged  to  be 
far  away.  Objects  uear  at  hand  seen  dimly  in  this  way,  as 
during  a  fog,  seem  much  magnified  in  size.  We  have  dim- 
ness, the  sign  of  distance,  conjoined  with  a  large  image,  and 
we  consequently  judge  the  object  to  be  much  larger  than  it 
is,  because  of  its  seeming  distance.  The  contrary  form  of 
this  confusion  is  oxi)erienced  by  persons  going  into  the 
mountains  for  the  first  time.  The  unaccustomed  atmospheric 
clearness  renders  distant  objects  unwontedly  distinct,  and  so 
they  are  misjudged  as  much  nearer  and  much  smaller  than 
they  really  are.  Color  also  affects  sucii  judgments.  Moun- 
tains liaving  a  greonisli  hue  appear  nearer  than  those  of  a 
violet  or  bluish  tinge.  Our  judgments  of  distance  are  seri- 
ously disturbed,  also,  when  deprived  of  the  assistance  of 
familiar  intermediary  objects.  Persons  unacquainted  with  the 
sea  are  wholly  unable  to  guess  accurately  the  distance  of  ves- 
sels or  other  objects  across  the  water.  Light  and  shadow  give 
us  many  trustworthy  indications  of  contour,  and  even  the 
absolute  brightness  of  the  light  seems  to  affect  our  judgment, 
bright  objects  socjning  to  be  nearer  than  those  which  are  less 
bright.  We  use  those  various  criteria  of  form  and  distance 
habitually  and  without  much  of  any  conscious  recognition 
of  the  facts  upon  which  our  perceptions  are  based;  but  that 
the  factors  mentioned  are  really  operative  and  essential  is 
shown  by  the  changes  our  judgments  undergo  the  moment 
one  of  them  is  altered. 

Inaccuracies  of  Space  Perception. — Despite  its  general 
accuracy,  our  visual  perception  is  subject  to  sundry  eccentric- 
ities, the  precise  causes  of  which  we  cannot  pause  to  discuss. 
In  nuiny  cases,  indeed,  the  reasons  for  them  are  far  from  cer- 
tain, as  we  intimjiled  when  discnissing  illusion.  ^Fost  of  them 
we  manage  to  disregard  in  practical  affairs.  The  upper  por- 
tions of  vertically  symm<'tricjil  figures  look  larger  than  the 
lower    portions.      The    printed    letter    S    and    tiie    figure    8 
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ilhistrate  the  supplomentarj  (principle,  that  to  make  the  top 
antl  bottom  parts  appear  of  e<]ual  size  the  bottom  one  must  be 
made  larger.  The  socmiog  size  of  objects  is  affected  hy  their 
siirroiindingg.  Flgurtps  50  and  57  Hlustratt*  this.  We  might 
monlion  many  other  instances,  but  space  forbida. 

In  the  establishment  of  effective  correlalions  among  our 
several  fiowrees  of  spiiee  perception,  there  ean  be  no  qupstion^ 
as  we  have  previously  insisted,  that  movement  h  the  ^reat 
factor.  Objerls  fniiehed  are,  by  the  movement  of  the  eyei^,  at 
tlie  game  time  6P**n.  The  supprposition  of  one  objeet  upon 
another,  and  the  suceessive  passing  of  one  hand  nfler  the 
other  over  the  things  we  toueli,  must  rapidly  serve  to  build  up 


Tio.  nfi.  Thp  midrtlp  linps  of  the  two  figures  art*  of  equal  length. 
To  mmyl  obaervera  the  Iwwit  orin-  5ct'Nifl  sliortfr,  Tliis  result  la 
Attributed  to  tlie  cffifct  of  tlic  aiirroiinding  lines, 

elaborate  space  precept fons  upon  the  fonndtiiion  of  local 
signsT  &omi'  of  which  are  visual  and  some  tnetuaL  Our  space, 
as  W6  know  it  in  iidult  consciousness,  is,  then,  a  distinctly 
syntfvetic  and  relational  afTnir,  develnj>ed  from  two  or  three 
distinct  sensory  sources^  through  the  intCTtnediotion  of  localia- 
in^  and  ejiplonng  movements*  The  unity  which  it  possesses 
ifl  primarily  a  prarlicnl  unity  brought  about  by  the  motor 
reactions  which  wr  mtike  upon  it. 

Space  Lim*n. — We  may  adil  for  those  who  are  interesteil 
in  tlie  tjuantilatjw  a^pe*  i  of  ihciit'  luntrcrs,  thai  (he  lirnen  for 
space  perception  in  viaion  has  generally  been  given  at  fiO", 


i8S 


PSYCHOLOGY 


tilts  being  the  angular  distance  at  which  two  lines  can  jusi 
be  ditiltiii^uishL^d  ua  two.  Kecent  LWperim&ntere  report  a  far 
smfiller  angle,  one  observer  finding  the  limen  at  15",  another 
at  2,6",  In  touch,  the  throshold  for  the  delecting  of  two 
pointa  as  two  is,  for  thr  (ingcr-tips,  roughly,  %  mm.     The 

tongue  is  even  inore  sensi- 
tive. But  this  ran  harilly  )^e 
railed  the  space  limen  with 
propriety,  for  singfe  points 
flFG  felt  as  having  some  ex- 
tension. Apart  from  the 
tongtie,  the  finger-tipa  are 
the  most  deliratc*  tactual  sur- 
faces. SpeakiTtg  gctierall\% 
the  delioac*v  of  tactual  space 
perception  i^eems  to  be  a 
function,  first  of  the  rich- 
ness nf  nervtnis  innervation 
(those  places  whi<*h  are  nio«t 
richly  innervated  being  gen- 
erally mrijit  Bcnsitive)*  and 
B  e  c  o  n  f] ,  of  practice,  or 
use. 
Looaliaation  of  Sound, — Althoitgh  we  may  not  admit  that 
Auditory  wnswt.ions  are  themselvefl  spatial,  wc  cannot  question 
that  we  localise  sonndg  with  eonsiderable  accuracy,  Fn  nur 
view,  however,  Ihis  lornliBatimi  mrurs  in  the  space  warhl  of 
rision-tonclwmovemont.  The  two  UKWt  im|)ortant  factors  in 
the  looalifiiilinn  of  mxmd  are*  firs^t,  Ih*'  relative  amplittidf-  of 
the  sound  wa\e.t  di^^tributed  to  the  two  ears,  and,  seeond,  the 
neonatic  complexity  of  the  wnuul  woven.  If  the  right  ear  iB 
more  vinlenUy  stimnlftled  than  the  left,  we  lo(*ritr  ihf^  fltfnivi- 
lu?  on  tlie  right  »ide  of  the  ttody.  If  the  two  ears  are  .^Itiriii- 
lrtt**d  erpinlly.  wo  jndge  the  aonnd  to  be  Romewhero  in  the 
merlian   vertical   phine,   at    right  nngles   to  the  line  joining 


Fiii.  57. 

TIh'm-  fijjtiri's  arc  of  wjiml 
hiKp.  To  inoflt  pOFftons  Hip 
upper  one  oppears  «iuAller, 
(Mie  i»  iM'rUapHi  niiftled  l>y 
ttn*  diApurily  in  length  of 
the  udjnrpnl  finert  forrtiing 
the  tiif  "f  ll'*»  lower  jfijrul-e 
and  tlie  tKittoln  of  tlir 
up|>«r  one. 
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the  ears.  But  of  the  precise  point  in  this  plani*  we  are  very 
isntrrlain. 

With  sounds  thai  have  many  partial  tocos,  these  tones^ 
a^peciaUy  the  higher  oce^,  are  so  affected  by  the  bones  of  the 
head  and  by  the  external  ear,  that  they  reM'h  the  two  ears  In 
distinctly  different  condition,  save  when  they  occur  in  the 
median  plane.  In  eonsetiueuce  the  timbre  of  complex  sounds 
differs  ttith  their  direction;  and  it  Sf*etn&  quite  certain  that 
we  employ  these  differences  in  nur  auditory  local  iaation  of 
direction,  and  possibly  also  of  distance.  Our  auditory  esti* 
mates  of  distance,  however^  are  highly  inexact  To  put  it 
graphically,  a  sound  on  the  right  side  may  be  heard  as  a 
fusion  of  tones  a-h-c-J-v-f  by  the  right  car,  whereas  by  the 
left  ear  it  could  only  be  heard  as  a  fusion  of  a-b-c.  Not*-  if 
the  sound  be  moved  to  a  point  a  little  to  the  right  of  straigllt 
back,  the  right  car  gets  a-h-v.-d-e,  the  left  car  a-h-f-tL  Our 
perception  of  the  sound  is  of  course  always  a  fusion  of  the 
increment  coming  from  the  two  cars.  But  our  illustration 
may  serve  to  &how  how  these  diifercnces  in  timbre  may  act 
us  local  indices.  Recent  experiments  indicate  that  under 
certain  circumstances  at  least  the  phase  in  which  (he  f?ounJ 
wave  impinges  upon  the  ear  may  be  a  determining  factor 
in  localiaation.  Most  persons  seem  to  make  their  localisation 
of  sounds  either  in  the  form  of  viafual  im.agcry,  or  in  Ihe 
form  of  quasi-reflex  localising  movements  of  head  and  eye. 
Many  animals  of  t«urse  employ  the  movements  of  the  conch 
of  the  ear  lo  make  their  localisations,  a  method  rendered 
impracticable  for  men  by  reason  of  the  alrophy  of  the  con- 
trolling muscles.  It  is  possible  that  cutaneous  sensations 
from  tlic  drum  mcmbrnne  are  of  some  consequence  in  certain 
localisations,  but   Ihc  fvidt^nc**  for  tlii^  is  hardly  concluistTe. 

Functions  af  Space  Perception.— It  is  not  necessary  to  re- 
peat the  jstatcnicut>i  nuidc  in  the  InM  chni>tcr  concpmin^  the 
general  function)*  of  p^-rception.  although  they  nil  hold  true 
here.     PcrcepHon  is  the  process  by  which  we  first  become 
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con:*cious  of  tilings,  or  objects.  In  the  preceding  chapter  we 
were  chiefly  engaged  in  analysing  the  peculiarities  of  this 
awareness  of  "thingness,"  or  "thinghood,"  as  it  is  sometimes 
called,  without  direct  reference  to  the  spatial  and  temporal 
ciiaracteristics  involved  in  it.  But  it  must  not  be  forgotten 
that  things  are  encountered  as  parts  of  a  spatial  and  temporal 
world,  and  it  is  through  our  ability  to  perceive  space  re- 
lations that  we  are  enabled  to  adjust  ourselves  to  the  distance, 
form  and  size  of  objects.  One  has  but  to  recall  the  funda- 
mental nature  of  these  spatial  attributes  of  objects  in  the 
world  of  common  daily  experience  to  appreciate  how  indis- 
pensa])le  our  space  perceptions  are  to  all  effective  conduct. 
One  incapable  of  discerning  the  size,  shape  and  distance  of 
things  would  be  practically  helpless. 

II.      TIME. 

Space  and  Time. — Although  certain  of  our  sensations  may 
not,  perhaps,  contribute  direc;tly  to  our  consciousness  of  space, 
all  of  them  particii)ate  in  furnishing  us  our  sense  of  time. 
We  are  probal)ly  never  wholly  oblivious  to  the  fe<»linjr  of  pass- 
ing time,  and  now  and  then  it  monopolises  our  entire  atten- 
tion. T'nlike  our  perception  of  space,  however,  our  direct 
p«»rcenlion  of  time  is  a  very  limited,  cramped  sort  of  an 
aifair.  The  eye  p<'rmits  us  to  range  over  the  vast  distances 
of  interstellar  space,  but  our  perception  of  time,  so  far  as  it 
is  an  immediate  sensory  i>rooess,  never  gets  far  beyond  the 
present  moment.  It  seems  to  be  based  upon  our  awareness 
of  tlie  changes  occurring  in  consciousness  itself. 

Primary  Characteristics  of  Time  Perception. — \Yq  may 
perceive  tlie  passing  of  time,  either  in  the  form  of  a  mere 
vagiu'  duraiion,  or  as  an  inirrval,  depending  upon  whether  we 
give  our  attention  to  the  fUintj  of  tlu?  ]»eri()d,  or  to  its  Umii- 
inij  stiuiuli.  In  either  case  what  we  Ixn-ome  awan*  of  is  never 
a  mere  point  of  time,  sharply  marked  of!  from  that  which  has 
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gone  before  and  that  which  follawe.  It  is  alwaya  a  conficious- 
ncfis  of  an  ejricni  of  time  which  confronts  us,  however  limited 
this  extent  may  be. 

The  Specious  Present, — This  conseiousmess  of  the  Bcnsibly 
present  niaracnt  is  often  referred  to  as  the  "specious  present" 
— a  piirase  suggested  by  E.  E.  Clay.  This  specious  preient 
BtHiins  to  owe  its  e^ctended  nature  to  the  fact  that  ol>jectB 
wliirh  have  once  been  in  cf>n^iou9nt?ss  do  not  drop  out 
instantaneously,  but  fade  out  often  somewhat  slowly.  We 
are  at  any  given  nioment,  therefore,  aware  in  the  fringe  of 
consciottsness  not  only  of  tliat  which  a  moment  ago  engaged 
our  attention  hut  alao  of  that  which  a  mnracnt  hence  is 
more  fully  to  occupy  as.  ThiB  periml  of  waaing  which  our 
tlioughta  display  In-fore  passing  entirely  out  of  the  field  of 
consciousne*!!!  is  often  entitled  Ihe  period  uf  "primary  mem- 
ory/' In  any  case  our  direct  perception  of  the  pa:?sing  of 
time  is  simply  this  process  in  which  from  moment  to  moment 
we  hciiome  aware  of  the  coming  and  goin^  amonj^  our  con- 
scious activities.  Evidently  the  Bco|)e  of  such  a  perceptual 
process  must  be  very  etrcuuiscribed.  As  a  matter  of  fact  our 
dimf,  ns  distinguished  from  our  indirect  and  infernxl,  can- 
eciou^^nei^s  of  tiiue  never  exceeds  a  few  secondt*.  Under 
favourable  conditions  it  may  mount  up  to  twelve  seconds  or 
thereuhfuits,  hul  »irdinarily  il  I?  much  shnrter. 

Factors  in  Direct  Perception  of  Time. — Although  all  the 
senses  may  be  employed  for  this  purpose*  hearing  is  the 
flense  from  which  we  pain  our  most  aci'urate  dinvt  jieiveption 
of  time  relations.  Touch  and  the  motor  sensations  rank 
next,  and  in  nctainl  practice  generally  operate  with  hearing. 
If  wo  arc  nttemjitin^  to  judge  accurately  the  length  of  two 
time  intervaln  we  tend  strongly  to  tap,  or  make  other  rhythmi- 
cal movements,  and  our  judgment  is  much  assisted  by  these 
movenieuts.  Tlu-  shortf^st  interval  wliloh  we  can  feel  as  a 
time  period  between  two  sounds  h  about  1-50  to  1-80  of  a 
second.    Sounds  succeeding  one  another  more  rapidly  than 
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this  vre  may  Jistinguish  as  qualitatively  different  from  abso- 
lutely siiuullaiieou!^  sonnds,  but  wo  hardly  recognise  them  as 
temporally  separate.  Furthermore,  ire  may  feel  as  Biiecessive 
two  stimuli  which  are  objectivoly  simiiUnnf^oua.  I'liis  is  said 
to  be  true  of  the  combination  of  a  noise  and  a  light  sensation* 

When  the  auditory  stimuli  follow  each  other  at  the  rate 
of  less  than  1-2  second,  we  Beem  to  sense  the  sequence  in  one 
way.  When  they  come  at  intervals  of  1-2  second  to  3  ^ec- 
ondfi,  we  have  a  different  mode  of  reaction*  These  latter 
cases  we  feel  distinctly  as  durations.  Probably  the  sensory 
content  of  these  durations  is  largely  made  up  of  kinffislhetic 
sensations^  especially  from  the  respiratory  muscles.  The 
shorter  intervals  iirst  mentioned  we  jirnse  more  as  *^rno- 
menta,"  although  they  may  varj^  conBiderahly  in  actual  h^ngtli. 
They  are  in  no  true  sense,  therefore,  felt  as  mere  points  in 
time.  If  we  compare  intervals  lon^^er  than  three  poconds  we 
find  ourselves  beginning  to  employ  our  consciousnepfi  of  the 
number  of  eenaations,  or  ideas,  which  conic  into  the  mind. 
We  tend  to  overestimate  very  small  intervals  and  to  nndcr- 
estiraiite  long  intervals.  The  region  of  relatively  correct 
judgment  may  he  called  the  indifference  zone,  Tliis  is  about 
(I-K*  tn  7-10  of  a  second, 

Mnch  as  In  the  case  of  g])aoe  perception,  we  jud^je  richly  filled 
intervals  as  longer  than  relatively  vacant  intcrvids.  *'Emp(y 
time"  is  a  layih.  We  always  have  some  consciousness  of  change, 
80  long  as  we  are  cnnscioua  nt  all.  We  are  alf:o  ^whject  to  illii- 
sioDB  and  to  the  eFTect  of  contrast,  as  in  i*patial  processes.  An 
interval  seems  shorter  when  preceded  by  a  long  interval  than 
when  prcc<'dcd  by  a  short  one,  and  vit^p  Vi^r*tfi.  An  inlorvn! 
Ifoundinl  by  inl^'usc  stimuli  isecuTS  shorter  than  one  with  mon? 
moderate  ttmitinj;  stimuli.  If  our  attention  if*  very  much 
**nga.gp(l  upon  m"»«n^  c\'|XH'trJ  evnnt  we  niny  perceive  it  as  com- 
In;;  before  unniliur  event  which  it  aclually  fitllows. 

(icnendly  speakiiiir,  oar  conscfousncss  of  time,  as  such,  in 
proportional  to  our  interest  and  absorption  in  the  occupation 
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of  the  moment.  Wbt>ii  we  are  bored,  as  in  waiting  for  a 
traiD,  or  when  ill,  time  drags  outragLH)usly.  We  may  be  con- 
scious of  every  loathsome  inert'tiient  in  U.  When,  on  the 
other  hand,  we  are  thoroughly  interested,  long  intervals  may 
pass  as  in  a  flash.  Certain  drugs,  sueh  as  hashish,  have  a 
curious  ejret;t  upon  our  time  perception^  leniling  a  vastly 
inngnitied  j>erspcctive  to  it,  so  that  events  of  a  moment  since 
sci'iri  i(,u;rs  remote*     Dreams  often  display  a  similar  ilistortion. 

Indirect  Time  Perception. — Clearly  our  praclicnl  use  of 
time  relations  depends  largely  on  other  processes  than  those  of 
direct  perception,  For  our  consciousnej?9  of  the  hour,  the  day, 
ttiirl  the  year  we  resort  to  the  Bun  and  moon,  to  clocks,  watches, 
calendars  and  other  unHrect  means  of  information.  Despite 
the  fact  thiit  tlio  subject  dttos  not  bear  immediately  upon  pfr- 
replion.  It  will  be  convenient  to  add  a  few  words  at  this  jxtint 
upon  one  or  two  general  features  of  our  time  conBcioupne^s. 

General  Characteristics  of  the  Apprehension  of  Time 
Belations. — Wlien  we  recall  intervaU  of  time  which  belong 
to  tlic  more  or  less  remote  past,  we  immediately  remark  a 
teeming*  paradox.  Intervals  which  actnally  passed  very  slowly 
for  113  appear  retrospectively  to  have  been  very  briefs  Thus, 
a  tedious  illnosii,  when  time  palled  upon  us  almost  beyond 
endurance,  may  in  recollection  seem  very  short,  although  we 
aclually  know  it  occupied  weeks.  Conversely,  intervals  which 
jm^sed  in  a  twinklinfr  appear  to  ud  in  memory  as  long  drawn 
out.  The  reason  for  the  paradox  is  obvious.  Our  feeling 
f<ir  the  U-nglh  of  these  remembered  intenals  deiK^nds  upon 
the  amount  of  content,  tiie  numlier  of  events,  which  we  can 
read  hack  into  them.  The  interesting^  intervals  are  full  of 
finch  ihin^,  wIhtcii-*  the  tedious  periods  arc  characterised  by 
a  de[Hvs>.ih^'  gumencss.  which  nlfords  our  memory  little  or 
nothing  to  lay  hold  upon, 

Tlie  chnniro  which  rnmcit  over  our  attitude  towards  the 
varioue  intervals  of  time  as  we  grow  older  is  an  interesting 
and   familiar  phenomenon-     In   childhood  the  year  seema 
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intorminablc,  the  month  majestic,  the  week  momentous,  and 
even  tiie  day  important,  to  say  n(tthing  of  the  hour.  In  adult 
years  all  these  periods  shrink,  the  longest  ones  most  mark- 
edly. Our  attitude  towards  very  short  intervals,  like  the 
second  and  the  minute,  undergoes  no  change  of  which  we  can 
speak  confidently. 

Our  notion  of  very  remote  times,  whether  thought  of  as 
past  or  future,  is  gotten  in  an  almost  wholly  symbolic  way, 
like  owT  notion  of  vast  numl)cr3.  The  difference  between 
2000  B.  C.  and  6000  B.  C.  is  a  thing  for  which  we  have  a 
cold  intellectual  apprehension,  quite  distinct  from  our  feeling 
for  the  difference  between  17T(>  and  1860. 

Neural  Basis  of  Time  Perception. — We  can  say  very  little 
about  the  neural  basis  of  time  perception,  and  that  little  is 
largely  of  an  inferential  and  speculative  ciiaracter.  If  the 
awan»ness  of  passing  time  rests,  as  we  have  maintained,  uix)n 
our  consciousness  of  the  waxing  and  waning  of  the  thought 
processes,  there  should  be  some  fairly  constant  phase  of  the 
cortical  activity  corresponding  to  this  conscious  metabolism. 
We  may  suppose  this  to  consist  in  the  rising  and  falling  of  the 
pulses  of  neural  activity  throughout  the  various  regions  of 
the  cortex.  Time  consciousness  M'ould  depend,  therefore, 
upon  the  overlapping  of  the  activity  of  various  groups  of 
neurones.  Beyond  some  such  vague  formulation  as  this  we 
cannot  go.  I^et  it  be  remarked,  however,  that  the  conception, 
thougli  vague  is  wholly  intelligible. 

Physiological  Time  Sense. — Tn  connection  with  the  neural 
basis  of  time  perce|)tion,  we  may  mention  two  striking  and 
perplexing  peculiarities  which  many  persons  possess.  One 
of  tliesc  is  the  capacity  for  telling  witli  great  accuracy 
the  precise  hour,  whether  by  day  or  by  night,  without  any 
rec(>iirs(»  to  watch  or  clock,  and  without  any  delilxTate  coni- 
putalion  or  estimate.  The  other  is  the  ability  to  awaken 
exnctly  at  any  given  hour,  Mithout  any  preliminary 
disturban<;e    of    the    soundness    of    sleep.      Both    of    these 
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performances  probably  rest  upon  some  sort  of  recognition  by 
the  cortical  centreij  of  the  rhythm  of  physiological  activities 
constantly  in  progress  in  the  Iwdy.  But  after  all  is  said,  the 
uiaUcr  n^maiiis  sometluD^  of  a  mystery,  sx  myistery  which  is 
eoliaaccd,  rather  than  removed,  by  the  familiar  attempt  to 
iind  an  explanation  in  "subconscious"  activities.  It  aug- 
gesis  certain  of  the  exiierienct'S  met  with  in  post-hyi^notic 
suggestion.  Of  hypnotii^m  itself  we  ahall  have  ftometliing  to 
say  in  the  final  chajiter  of  this  book. 

Fuflctiona  of  Time  Perception. — In  atltlition  to  tlie  per- 
ceptual functions  already  mentioned,  it  only  remains  to  call 
nitention  explicitly  to  the  part  played  by  percoptiona  of  time. 
Under  the  conditions  of  ordinary  life  we  rely  very  largely 
upon  the  indirect  means  of  determmiDg  time,  to  which  refer- 
ence has  l>een  made  at  an  earlier  point.  This  Is  alto^her 
naturalj  because  our  ability  to  discriminate  with  accuracy 
the  longer  intervals  of  time  is  notoriously  iu]  perfect.  Never- 
thelesa,  the  significanee  of  onr  direct  awareness  of  the  passage 
of  time  is  well  brought  out  by  the  consec|Uencos  of  complete 
absorption  in  some  occupation,  as  a  result  of  which  we 
suddenly  find  that  we  have  failed  to  keep  an  important 
engagement.  In  a  world  in  which  events  occur  in  temporal 
eeqnenee  a  nu^naure  of  confetant,  or  at  Ipast  frcf^uent,  alcrt- 
ne*«  to  (he  flight  of  time  is  an  esj^mtiai  precondition  to 
elTective  condnet.  The  constant  change  in  progresiB  in  the 
events  of  the  external  world  is  itwlf  a  vigorous  corrective  of 
nny  tendency  toward  entire  obliviousness  to  the  movement 
of  tiroc,  for  by  virtue  of  this  chan^je  we  are  incessantly 
fiuhjected  to  fre.«h  stiunilations.  Although  we  come  to  rely 
eo  e:rten9ively  upon  artificial  mcaufi  for  determining  time, 
it  may  be  questioned  whether  we  nre  ever  long  without  a 
din*ct  awareness  of  its  piis!?n;»e.  By  means  of  space  perception 
we  accommi»datc  to  tlie  wurhl  of  trt-dimensionalcoexistencies. 
By  means  of  time  perception,  direct  and  indirect,  we  accom- 
modate to  the  world  of  Ki^m-ntial  events. 


CHAPTER  VIII 
IMAGINATION 

General  Aooonnt  of  Be-presentation. — In  the  preceding 
chapters  wc  have  seen  that  even  in  perceptual  processes  wliore 
the  sense  organs  are  most  obviously  engaged,  the  effects  of  past 
experience  are  very  conspicuous.  This  fact  will  suggest  at  once 
tlic  probable  difficulty  of  establishing  any  absolute  line  of 
demarcation  between  processes  of  perception  and  those  which, 
in  conunon  untechnical  language,  wc  call  memory  and 
imagination.  We  shall  find  as  we  go  on  that  this  difficulty 
is  greater  rather  than  less  than  our  first  impressions  woidd 
indicate,  and  it  will  be  well  to  come  to  tlie  matter  with  the 
understanding  that  we  arc  examining  various  stages  in  the 
development  of  a  (H)mmon  pnKt'ss,  rather  than  with  any 
idea  of  meeting  entirely  separate  and  distinct  kinds  of  mental 
activity.  We  called  attention  to  this  same  point  at  the  out- 
set of  our  analysis  of  the  cognitive  functions. 

Our  study  of  habit  brought  out  clearly  the  strong  tendency 
of  the  nervous  system  to  re|)eat  again  antl  again  any  action 
with  which  it  has  once  successfully  responded  to  a  stimulus. 
The  undoubted  retention  by  the  nervous  organism  of  the 
modifications  impressed  upon  it  by  the  impact  of  the  j)Jiy- 
sical  world,  in  what  we  call  exjKricnce,  is  commonly  desig- 
nated "  organic  memory,"  and  forms  beyond  question  the  phy- 
siological basis  of  conscious  memory.  Thus,  in  i)erception.  as 
we  have  just  seen,  the  sensory  nerves  may  bring  in  excita- 
tions of  as  novel  a  character  as  you  please,  but  the  brain 
insists  on  resiK>nding  to  these  stimulations  in  ways  suggeste*! 
by  its  previous  experience.    That  is  to  say,  it  rei)eats  in  part 
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le  previoufl  cerebral  action.  Sirailarlj,  we  observe  that 
from  time  to  time  Ihou^lil^  Hit  through  our  minds  which 
wl'  have  had  befort*-  This  wu  may  feel  conGdentj  from  the 
facts  wc  exaniFuod  in  chapter  II,  means  a  repetition  in 
pome  measure  of  the  cortical  activities  belonging  to  an  earlier 
experience.  Sometimes  these  thoughts  are  what  we  call 
memories,  t\  c,  they  are  thoughts  of  events  in  our  past  lives 
wliicli  \vi*  recogniflc  as  definitely  portraying  specific  experi- 
ences, Sometimes  they  are  what  we  call  creations  of  fancy 
and  iniatciniition,  Bt(t  even  in  this  case  we  shall  iind  it  dif- 
ficult to  convince  otirso!vea  that  the  materials  of  which  such 
thoughts  are  confitituted  have  not  come  to  us,  like  those  of 
clearly  recognised  mcmortes,  from  tlie  store-honso  of  our  past 
lives, 

Althont^h  we  &hn!I  postpone  the  detailed  examination  of 
memory  iinlil  the  next  chapter,  and  must  therefore  anticipate 
somewhat  the  full  proof  of  onr  assertion,  we  may  lay  down  the 
central  prim:-ip[e  at  once,  that  oft  pstfrhophijsirat  activiiy 
itii'ttives  a  rtunstatrmmtr  iti  part  (tt  JeaH,  of  previous  pstfcha^ 
phtftticat  prorr.wf.y.  State*!  in  terms  of  mental  life  alone,  and 
rrudin^  Ihc  principle  forward  instead  of  backward,  it  would 
stand  liiufi:  /fU  the  conarimts  prorrH^m  of  an  tndiridital  enter 
tPt  factors  into  Ihe  dr termination  of  his  siihsefjuent  vanscious 
ar/ifififn.  With  Ihis  general  eont^eption  in  mind,  wo  have 
now  to  analyse  the  special  form  of  represontation  known  aa 
inui^i  nation. 

General  Definition  of  Imaginatioa, — The  term  itixa<riiux- 
linij,  it)  it5  itrdiuurv  usr,  IP  Ujii  to  sug^rest  the  fanciful  and 
the  unreal*  the  poetic  and  the  purely  apsthetic.  We  speak  in 
thiii^  way  of  ^Tcat  poems  a^^  "works  of  iniafdnation/'  We 
describe  ccrtnin  piTsons  a^  of  imsiginative  temperament  when 
thoy  are  suhjirt  In  romantic  fti^^hts  of  fancy,  etc.  These 
im|dJcations  are  of  oAurrH'  properly  a  part  of  the  meaning  of 
the  word,  wlicn  utnployed  in  its  usual  untechnical  sense.  But 
the  pfiyrholo;:i3t  uaes  the  term  in  a  broader  way  than  this.   In 
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the  preceding  chapter  we  discussed  the  consciousness  of 
objects  present  to  the  senses.  Imagination^  in  the  psycholo- 
gist's meaning,  might  be  called  ike  consciousness  of  objects 
not  present  to  sense.  Thus,  we  can  imagine  a  star  which  we 
do  not  see;  we  can  imagine  a  melody  which  we  do  not  hear, 
an  udour  which  we  do  not  actually  smell,  etc.  Stated  in  the 
more  usual  way,  imagination  conFists  in  the  ideational  revival 
of  previous  sensory  excitations.  Speaking  broadly,  both  per- 
ception and  imagination  evidently  involve  the  consciousness 
of  objects,  and  their  primary  distinction  from  one  another 
is  to  be  found  in  the  physiological  fact  that  one  arises 
immediately  from  a  sense  organ  stimulation,  while  the  other 
does  not. 

The  principal  psychical  differences  we  pointed  out  in  a 
previous  chapter.  The  perceptual  consciou.^ncss,  which  is 
peripherally  originated,  is  almost  invariably  more  vivid, 
enduring,  detailed,  and  distinct  than  the  centrally  initiated 
process  of  imagination,  and  seems  to  be  more  poercive,  to 
be  somehow  more  definitely  "given"  to  us.  Imagery  is 
generally  more  vacillating,  more  fragmentary  and  perhaps 
less  provocative  of  movement.  But  the  similarity  of  the 
one  process  to  the  other  is  quite  as  obvious,  and  quite  as 
important,  as  their  difference.  This  fact  is  well  brought  out 
by  the  familiar  experience  in  which  a  new  and  fascinating 
melody  'runs  in  the  head.'  All  day  long  we  are  obliged  to 
hear  it  mentally,  and  from  time  to  time  we  are  irresistibly 
inii»elled  to  sing  it  or  whistle  it.  Finally  it  wears  out  and 
disa[>]>enrs. 

The  stuff,  so  to  speak,  out  of  which  visual  imatjinafion  is 
made  is  apparently  qualitntively  the  same  kind  of  material 
as  that  out  of  which  visual  prrrrpfion  is  made.  Imkvd,  when 
we  dtseribe  imagination  as  a  consciousness  of  objfvts.  we  have 
already  sugjrested  that  which  is  really  the  fact,  /.  e.,  that  all 
imapination  is  based  in  one  way  or  another  upon  previous 
perceptual  activities,  and  consequently  the  psychical  material 
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which  "we  meet  in  imagination  is  all  of  a  piece  with  tlio 
material  which  perception  brings  to  us,  and  altogether  like 
it,  &ave  that  in  imagination  the  fabric  is  otien  much  faded 
and  sometimes  much  cut  up  and  pieced.  So  far  as  we  approx- 
imate pure  BcnBations  in  sense  experience,  eo  far  do  we  have 
images  reinstating  approximately  pure  qualities  as  distinct 
from  objects.  Images  cf  warmth,  for  instance,  may  hayo 
in  them  relatively  little  suggestion  of  objective  ehnrncter* 

Analysis  of  Imagination.  (A)  Content. — If  we  were  to  ask 
e  dozen  persons  to  think  of  a  rose  for  a  few  moments,  and 
then  relate  for  us  the  ideas  which  bad  passed  through  their 
minds,  we  should  find  that  some  of  them  had  at  once  Becured 
a  mental  picture  of  the  rose  in  which'  the  colour  and  the  form 
were  represented  with  considerable  accyracy  and  detail. 
These  persons  evidently  got  visual  ima^^  of  tjie  roae,  Othera 
would  have  found  that  the  word  '^  rose  *'  came  at  once  into 
mind,  followed  by  other  words  such  aa  "  American  Beauty," 
*'  red/'  "  bud/'  etc.  These  words  would^  perhaps,  have  been 
heard  mentally,  and  together  with  thia  mental  hearing  the 
more  acute  observers  would  report  for  us  a  similar  conscious- 
nesa  of  the  senaationa  of  movement  which  arise  from  the 
throat  and  lips  when  one  is  enunciating  the  words.  Thia 
group  of  persons  would  have  experienced  auditory  and  motor 
imagery.  Still  others  would  report  a  faint  consciousness  of 
the  odour  of  the  rose,  which  involves  olfactory  imagery;  and 
a  few  might  tell  ns  that  they  fancied  they  got  tactual  images, 
such  as  would  arise  from  the  thought  of  touching  the  soft 
petals.  It  might  occur,  although  we  should  find  this  result 
rare,  that  some  individual  would  report  all  of  these  imagea  aa 
passing  through  his  mind  In  gequence. 

It  has  been  assorted  that  we  have  no  genuine  motor,  or 
kinffsthetic,  imagea,  because  every  attempt  to  think  of  « 
movement  results  in  our  actunUy  making  the  movement  in  a 
nidimcntary  way;  so  that  we  get  a  kinffiathefic  sensation 
instead  of  a  kimpsthetic  image.    There  can  be  no  doubt  that 
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this  is  often  the  case;  e.  g^,  the  effort  to  think  how  the  word 
**  back  '*  soimdii  will  by  most  persons  be  found  to  be  accom- 
panied by  definite  sentsatioiie  in  the  tongiie  and  throat.  More- 
over, there  can  be  no  doubt  that  the  normal  tendency  is  that 
kiniDsthetic  ideatioQul  ext^ilement  should  produce  movement., 
like  other  forms  of  ideational  proces&t.  ileiintimBj  there  seems 
to  be  no  re^ison  in  the  nature  of  the  case  why  we  may  not 
have  kino?sthetic  images  in  a  form  definitely  distinguishable 
from  the  kina'^thetie  sensations  to  which  they  may  lead  \  and 
many  observers  insist  that  their  introspection  verifies  the 
reality  of  these  images. 

Aecording  to  the  commonly  accepted  doctrine  there  are, 
theoretically  at  leaat,  as  many  kinds  of  iraagefl  aa  there  are 
sense  organs.  If  our  experiment  be  amplified  and  a  largo 
number  of  persons  bo  submitted  to  it,  we  shall  find  that  it 
is  much,  easier  for  most  persons  to  eecure  with  confidence 
accurate  and  reliable  images  of  tlie  visual,  auditory,  and 
motor  varieties  than  it  is  to  secure  those  of  the  gustatx^ry, 
thermalj  organic,  and  olfactory  ty|)e«.  Tactual  images  seem 
to  form  a  transition  in  dilTioulty  of  aUainment  from  one 
class  to  the  other.  Lalcr  on  wo  shall  inquire  into  the  prob- 
able reason  for  these  differeneea.  Moreover,  we  should  fi.nd 
in  the  same  way,  if  we  gathered  gtutistics  upon  the  subject 
as  olliera  have  done,  that  many  persona^  even  though  they 
can  With  aufficient  effort  command  various  forms  of  images^ 
actually  have  their  imaj^nmilion  in  its  ordinary  use  dominated 
by  some  oue  or  two  forun*.  From  this  oliservation  has  arisen 
the  recognition  of  mental  "  types,"  and  currency  has  been 
given  to  the  division  into  "visiles,"  "audilea,"  "iaciiles" 
"motilca,"  etc. 

These  types  are,  as  we  have  just  pointed  out,  seldom  or 
never  absolutely  exclusive  of  one  another  But  they  indi- 
cate the  prevalent  form  of  mental  material.  With  most  of 
us  there  appears  to  be  a  relatively  good  representation  of 
several  forms,  especially  the  visual,  auditory,   tactual,  and 
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motor.  In  any  event  we  Und  tluit  specific  images  of  one  kind 
or  another  always  constitute  the  content,  the  material,  of 
ima;rination. 

Image  and  Idea. — ^It  may  serve  to  clarify  the  terminology 
employed  from  this  point  on,  if  we  pause  to  distlngnish  tenta- 
tively beiweeii  (be  terms  imaf^e  and  idra.  So  far  as  in  our 
de*tTi|itions  wc*  have  in  mind  the  snnsuoits  rGntrnt  of  a 
thought,  e.  g..  it»  visual  or  auditory  character,  we  use  the 
term  image.  So  far  as  wc  wish  to  emphasise  in  addition  to, 
or  in  diattnc'tion  from,  this  fact  of  sensuous  constitution  the 
purport,  significance,  or  mcanin*f  of  the  inia^,  we  use  the 
term  idea.  Images  nnd  idt*us  du  not  rcfor  to  two  different 
tates  of  consciousnefli-^  but  to  one  and  the  snme  state,  loolied 
now  from  the  side  of  sensory  character  and  antecedents, 
now  from  the  side  of  meaning.  Moreover,  the  two  aspectin 
vary  from  time  to  time  in  their  relatiye  prominence.  Some- 
timed  there  is  present  to  consciousness  veiy  little  save  the 
awareness  of  meaning.  On  other  occasinni;  the  sensuous 
detail  is  profuse  and  noticeable.  The  matter  will  be  dis- 
cussed more  fully  in  our  analvriis  of  the  concept 

It  should  aho  he  reiterated  that  in  speaking  of  images  as 
though  they  wt-re  dintlnct  mental  events,  we  do  not  mean  to 
imply  that  the  image  constitutes  the  whole  of  cnnaciousnesa 
at  any  given  moment;  nor  tl»at  thought  is  made  up  of  dis- 
connoctod  bils  of  atnlT  called  images.  We  are  simply  indulg- 
ing the  kind  of  abstraction  in  which  we  frankly  announced 
our  ptirpose  to  indulge.  Images  merely  represent,  on  the 
cognitive  side,  the  more  suf^fftaniive  moments  in  the  onward 
flow  of  consciousness.  They  rise  by  indiscernible  gradations 
out  of  antecedent  conscious  processes,  and  fade  away  into 
their  successors  without  a  vestige  of  abrupt  separation.  More- 
over, any  given  image  is  merged  in  a  setting  of  sensory  proc- 
eftsee  representing  the  momentary  l>odilr  conditions,  attitudes, 
etc.,  nf  whirFi  we  mnde  m<'ntinn  in  discussing  the  phyaiologi- 
cal  accompaniments  of  attentioo. 
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(B)  Mode  of  Operation  of  Imagination, — If  we  watch  the 
play  of  ntir  nnagcs  i;nflc*i"  (liJTcrent  conditions,  wp  observe 
regardle&a  of  tlie  sense  department  to  which  they  belong,  cer* 
tain  marked  peeuliaritiefi  which  evidently  call  for  separate 
classificalian  of  some  kind.  In  dreams,  for  examplej  there 
often  a|>pcars  to  be  the  utmost  chaos  in  the  fashion  in  which 
the  images  succeed  one  another;  and  when  we  have  regard 
to  their  cnmy>ositioii  and  character,  they  occasionally  aeem 
to  he  utterly  novel  and  bizarre  inventions,  the  like  of  which 
we  have  never  known  in  waking  experience.  The  hobgoblins 
of  nightmares^  with  their  inconsequential  torments,  are  illus- 
trations of  this  sort  of  thing.  On  the  other  hand,  in  revery 
onr  minds  occasionally  wander  off  amid  trains  of  imagea 
which  are  coherent  in  their  relations  to  one  another,  and 
which  evidently  spring  from  recognisable  experiences,  of 
which  they  are  in  a  measure  faithful  representations.  Thus, 
the  recollections  of  a  journey  may  pass  through  our  minds, 
diversified  by  excursions  into  connected  fields  of  thought 
suggested  by  the  various  incidents  of  the  trip.  Can  it  l>e 
(hat  these  two  forms  of  imagination  arc  really  identical? 
Is  the  process  which  brings  back  to  mind  the  recollection  of 
the  sound  of  the  multiplication  table  one  and  the  same  in 
kind  with  that  which  lends  to  the  sudden  perfection  of  an 
invention,  or  the  inspiration  of  a  fine  verse?  To  answer  this 
question  in  even  a  provisional  way  requires  a  closer  exam- 
ination of  these  two  forma  of  imagination,  to  which  psy- 
chologists have  assigned  the  names  '^  reproductive "  and 
"  productive  *'  reapectively. 

ReprodactiTe  Imagination.  —  Reproductive  imagination 
consists  in  the  representation  of  perceptions,  or  images,  which 
have  previously  appeured  in  our  consciousness.  Thus,  T  may 
close  my  eyes  and  obtain  a  visual  image  of  the  desk  at  which 
I  am  writing.  Such  an  image  would  illustrate  what  psy- 
chologists mean  by  reproductive  imagery,  inasmuch  as  my 
imagination  would  in  this  case  simply  repeat,  or  reinstate. 
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fiome  conscious  experience  which  hafl  previouBly  been  present 
in  my  mind.  Evidently  at  this  rate  the  great  mass  of  the 
events  which  we  are  able  to  remember  would  be  recalled  by 
means  of  reproductive  imagination.  Our  ordinal^  memory 
processes  would  be  instances  of  reproductive  imagination,  or, 
as  it  is  soim^Hmps  oallt^d,  re-prescntation. 

Productive  Imajfination. — Productive  imagLnation  on  the 
other  hand  involves  tlm  appearance  in  consciousne^  of 
images  which  have  never  before  entered  the  mind  in  their 
present  order  and  form-  Thus,  the  visual  image  of  an  eight- 
legged  dog  might  be  called  up.  although  it  is  reasonably  cer^ 
tain  that  most  of  xi»  have  never  scon  such  an  animal,  nor 
even  a  picture  of  it.  Such  an  image  would  illustrate,  in  a 
rough  way,  what  is  meant  by  productive^  or  constructive, 
imagination. 

Now  it  is  a  favourite  conceit  of  the  untutored  mind  to 
suppose  that  it  is  possible  mentally  to  creat  absolutely  new 
matorialft  for  ideas,  that  it  is  possible  to  hurst  ov<'r  llie  bnunda 
of  one's  past  exiK^ricne*"  and  beget  thoughts  which  arc  wholly 
novel.  This  is  a  flattering  delusion  which  a  little  reflection 
will  effectuallv  disfiel,  although  there  ia  a  distorted  truth 
underlying  the  vanity  of  the  belief. 

In  the  cAs^  of  the  eight-legged  dog  it  is  clear  that,  although 
we  may  never  have  encountered  just  such  a  creature  in  any 
of  our  adventures,  the  superfluous  legs  with  which  we  have 
endowed  him,  which  constitute  his  sole  claim  to  novelty,  are 
merely  aa  lega  familiar  items  in  eveiy  experience  with  the 
canine  breed. 

The  productivity  of  our  imagination  consists^  therefore,  in 
the  modest  feat  of  putting  together  in  a  new  way  materials 
of  a  thoroughly  familiar  kind.  Although  in  many  instances 
the  process  is  less  purely  mechanical  than  in  the  illustration 
above,  there  is,  and  can  he,  no  question  of  our  having 
originated  ile  novo  fresh  elements  of  the  psychical  imagery. 
We  shall  find  a  similar  thing  true  of  any  instance  we  might 
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examicte  in  which  a  genius  Ims  created  a  new  poem,  a  new 
statue,  a  new  melody  or  symphon}^  a  new  machine,  or  a 
new  comintTcial  process.  Often  the  result  is  achieved  by 
iiiBpiraLton  as  we  say.  It  is  not  consciously  thought  out. 
This  ia  true  of  the  great  works  of  art,  wlielher  in  literature 
or  the  plastic  arls.  At  other  tiroes  the  result  miiy  issue 
from  persistent  thought  processes  which  we  should  ordinarily 
call  reasoning.  The  so-called  scientific  use  of  iniflj^iiaiion 
is  largely  of  this  kind.  In  euch  and  every  case,  startling 
as  is  the  result,  and  norel  as  may  be  the  combination  in  its 
entirety,  the  elements  which  have  been  thus  ingeniously 
justapojied  are  all  of  tbem  drawn  in  one  way  or  another  from 
the  richne^  of  the  individuurs  previous  experience. 

The  point  mentioned  earlier  in  the  chapter  mu^t  be  borne 
in  mind  here,  i.  <?.,  that  in  the  use  of  our  imagery  sensuous 
detail  often  drops  largely  into  the  baeki^rnund,  leaving  us  ita 
meaning  bs  the  eousjiicuous  thing.  But  in  ihis  instance^ 
there  is  also  intimate  de|K'ndcnco  upon  previous  knowledge. 
Productive  imagination  is  productive,  therefore,  only  within 
the  limits  set  by  the  j>ossibility  of  coniUining  in  new  ways 
the  materials  of  past  states  of  eonseiousnesii,  nnd  in  di^^'ern- 
ing  among  them  relations  previously  unnoticed,  I^ut  such 
limitations,  he  it  said,  afford  setipe  f^r  an  amount  of  orginaU 
ity  and  creative  fertility  which  far  surpass  any  human 
accomplishment  thus  far  rccorde<L 

When  we  give  free  rein  to  imagination  and  allow  it  to 
run  imdirecied.  the  pnnei*fl  is  siiinetiuies  known  oa  fancy. 
When  till*  tliought  j«  dirwtcd  and  made  subservient  to  some 
persistent  purposi',  we  should  eoruninnly  fipcijk  nf  the  pnx-e^ifl 
a*  thinking,  reapnning  or  reflecting.  Tn  such  mental  activities 
there  will  natiirally  he  the  most  eomphcatf^d  intermingling 
of  inifigery  elrinrnU  nf  the  prmhudive  and  rr-prndtictivp  kinds. 

Bclatioii  of  ProdnotiTe  to  Eeproductive  Imag^inatioii. — 
It  appeant  at  ome  from  the  foregoing  statenniit  that  in 
one  6cn)*e  all  produeli%'e  imagination  is  really  reproductive; 
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and  that  in  consequeQCe  we  hav^  in  the  last  annlysis  only  one 
form  of  n^lalinn  nbtaining  lH*twct*n  our  profient  imagery  and 
our  ]*rt^vious  ccjuscioufneas.  •Slrjctly  speaking  this  h  uudoubt- 
edly  true.  The*  differences  which  attract  our  attention 
to  tlie  BoemingJy  distinct  modes  of  imagination  are  primar- 
ily differences  in  the  degree  to  which  any  given  image,  or  any 
BoqueBL'e  of  images,  actually  corrpBpijnd  to  the  eniirety  of 
some  antecedent  conpcious  event  in  our  lives.  When  the  cor- 
respoiittcnce  is  ofivioui*,  we  think  of  tlio  imagery  as  reprodup- 
tive.  When  it  is  not,  we  are  likely  to  credit  it  with  creative 
characteristics,  and  Justly  eo,  witliin  the  limits  which  we  . 
have  desi^atcd.  It  only  remains  to  notice  one  peculiarity 
about  reproductive  imagery  which  serves  to  modify  some- 
what the  purport  of  our  conclusion. 

It  is  altogether  problematical  whether  any  image  U  CTer 
in  a  tborouj£;"h'going  way  a  mere  reinstialcment,  or  repetition, 
of  a  previous  perception  or  image*  I  may  to-day,  for 
example,  think  by  means  of  an  anditory-motor*1ninge  of  tlie 
word  pj^ychitlogy ;  I  may  do  exactly  the  same  tiling  to-morrow, 
and  I  shall  then  speak  of  having  had  the  same  irangc  on  two 
occaeioui*.  iPut  it  is  clear  in  the  finit  place  thai  1  cannot 
prove  the  two  imager  to  be  really  alike;  for  I  can  never  get 
th^  side  fly  side  in  my  mind  for  comparison.  When  one 
is  there,  the  other  has  gone,  or  has  not  yet  -arnved,  as  the 
ease  may  J>e.  Furthermore,  if  we  turn  to  the  consideraliona 
which  we  canvassed  wbenVe  discussed  the  operations  of  the 
cerebral  cortex,  >ve  shall  find  reason  for  thinking  that  no  two 
images  ever  can  be  quite  alike.  For  we  saw  that  our  con- 
sciousness, in  which  the^e  images  appear,  ajid  of  which  they 
are  a  part^  appari-nHv  runs  pnrallel  wilh  the  brain  activities; 
and  it  is  fjuite  i-ertain  that  the  brain,  through  its  constant 
change  of  stnictiire  and  tension,  is  never  twice  in  precisely 
the  same  condilinn;  and  consiNpiently  is  never  in  a  position 
to  lead  twice  to  Ihc  same  excitiition  of  <ionsfifmsncss. 

On  llie  whole,  then,  it  is  perhaps  nearer  the  truth  to  say 
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lltat  aH  unaglnation  is  productiv*?,  rather  than  reproductive. 
When  we  fi]»eak  of  having  had  the  same  image  on  several 
occjiHttmA^  vrhat  we  n^^ally  ini-'an  m  that  we  have  had  in  thxB 
way  images  which  we  emphtjcd  to  refer  to  tlie  same  object 
They  have  thus  served  our  j»urj>ose  quite  as  efficiently  aa 
Uicy  could  have  done  by  being  actual* copies,  the  one  of  the 
other 

The  aame  thing  is  more  obviously  true  as  regards  a^y  image 
which  purports  to  repn'^Tit  a  perception*  Functionally,  as 
n.'gardM  what  it  tloev  !qt  us,  wllat  it  Rymboltaes,  it  raally  docs 
ffiiifttiite  Ihe  ixTcqiUon ;  but  it  is  not  on  tliis  account  neoes- 
wirilv  an  exm-t  copy  of  the  p<*rtTfjlinn. 

The  distinction  k>twwn  reproductive  and  productive  im- 
np-ituilifoi  luuwt  not,  thcri'fore,  l»c  conceived  of  as  r&sting  on 
nltjtuiih'  fliirereiiceH.  It  iiiarkh  a  practical  distinciion,  L  e.^ 
in  th<>  de^n^^e  to  which  present  thoughts  resemble  previous 
tlintigliti*,  wliich  ij4  ujiefid  in  enabling  us  to  indicate  signiE* 
nmt  vnriiitujjs  in  llir  fifu-rntfon'*  of  our  imagery. 

SuccesfiTe  Aiaociatian  of  Images  and  Ideas. — Thia  h  a 
convenient  point  at  wtiich  to  consider  the  principlea  eon* 
trolling  thi^  RMjuence  of  our  ideiu*  and  images,  ^  they  pass 
through  the  mind:  Thft  so-called* hr*  of  Association,  which 
liftfl  pinycd  hiMnrirnlly  nn  iujjiortont  a  part  in^m-lioli^y, 
undcrlakcs  to/forriiulato  tlie  facts  under  a  single  general 
principle,  t.  f.*  the  principle  of  habit.  We  have  mentioned 
in  an  earlier  chapter  the  fihcnomoflon  known  as  frimultaneous 
n.40CK'iniion.  Thi'  prfK'i^H. which  we  ai«e  lo ^examine  at  this 
jumture  is  denignntwl  succeiiAive  aAttCK^iation. 

The  law  of  aMociation  anaerb  tlmt  jwhenever  two  images, 
or  idenw,  have  hoen  at  any  time  jnxtnpo»pd  in  the  mind,  there 
\n  a  tendency,  if  the  first  of  them  arni^^.  for  the  other  to 
come  with  it.  "» 

PIxpiTiment*  HCinn  \n  nUnvr  thai  there  is  alfin  n  tendencv  for 
the  fifj'l    idea   to  fljipr-nr  if   the   wvond   be   prtNcnt   in  con 
aciou^noiw.     That  is  to  itay,  Ihc  asaocinlive  nexus  works  in 
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a  measure  backwards  as  well  aa  forwarda.  Slated  more  gen- 
erally it  means  that  a  part  of  any  total  train  of  thought  is 
likely  if  brought  to  mind  to  reinstate  the  whole.  Further- 
more, the  law  asserts  that  so  far  aa  concerns  the  sequence 
Kof  ideationalJy  aroused  imager}%  no  imago  ever  eomes  into 
the  foreground  of  consciousnipss  unlesa  it  has  been  in  some 
way  connected   with  its  immediate  predecessor.     The  order 

rf  our  thoughts  is,  in  short,  determined  by  our  antecedent 
itperience. 
It  is  clear  to  the  most  casual  reflection  that  thia  principle, 
if  true,  must  operate  under  a  number  of  definite  limitations. 
\Ve  know,  for  example,  that  a  given  idea  coraes  into  the  mind 
on  one  day  with  a  certain  set  of  accompaniments,  and  on 
another  occasion  presents  itself  with  a  wholly  ditfercnt  escort. 
Principles  Controllijiir  AsBooiation ;    A»    Henral  Basis. — 

I  How  is  siicii  a  variation  to  be  accounted  for?     It  i^  gen- 
erally agreed   nowadays  that   the  retention   or  presentation 
Df  ttsaociative  tendencies  is  primarily  a  property  of  neural 
pToceesee,     It  is  a  physiological  thing.     Wftcn  the  ideas  are 
bctusUy  recalled,  mental  processes  are  also  involved  and  the 
act  is  a  psychophysical  one.     If  we  follow  Jumos  in  formu- 
lating the  asfioeialivo  relation  in  brain  terms,  we  may  Bay 
tliat  the  liability  of  any  special  cortical  activity,  eueh  as  x, 
^connected  with  the  tlionglit  x\  to  nroujie  any  other  cortical 
Hactivity,  such  as  y.  connected  with  the  thought  y\  is  propor- 
^tional  to  the  permeabiiity  of  the  pathway  joining  the  brain 
areas  involved  in  the  production  of  r  and  y,  as  compared  with 
the  permeability  of  all  the  otljcr  jiathways  leading  from  the 
brain  area  involved   in  :f  to  other  regions    of    the    cortex. 
(Figure  5^. ^     Now  this  permeability  must  he  largely  a  func- 
^tion  of  previous  w&e :  that  is  to  say,  pathways  which  have  by 
^be]>ealod  empbiyment  Iteconie  duep-cut  in  the  hrain  tissues 
H^ill,  other  thing)?  equal.  l»e  moat  pervioufn.    Stated  in  purely 
^Bpsychologicnl  terms,  this  wril  mean  that  the  nftencr  any  two 
^Bdeas  have  actually  boen  associiitcd  with   one  anotlicr.   U^e 
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more  chance  there  will  be  tiiat  if  the  first  one  appears  in  con- 
Bciousuese,  the  second  ane  wili  accompany  it.  MartM>ver,  in 
so  far  as  the  principle  of  assotiati(*ii  depeuds  upon  tin-  law 
of  habit  in  the  cortex  (and  tlils  undoultttiilly  is  its  fouuda- 
tion),  it  must  apply  to  all  forma  of  psychic  Life,  as  well  as 
to  ideas  and  inifl^'fs,  Tliis  ip,  indeed,  tlio  fact,  aa  we  ^hall  dis- 
cover m  our  furtlier  study.  Bvit  it  i&  couveiiit-nt  to  formulate 
the  pFinciplej  as  has  been  historically  the  accepted  usage,  in  con- 
nection with  ideas  wliere  its  opcrntion  is  pnrtit'ulnyly  obvious. 
B.  Effect  of  Frequency,  Intensity,  and  Hecency  of  Asso- 
ciation,— Among  the  many 
factors  which  must  aHect  tlie 
|icnncability  of  the  hraio 
paths,  three  important  onc?3 
are  easily  diseernilde.  These 
an*  the  froi^uoncy,  intensity, 
and  recency  of  associative 
(*f>nno(:^tion.*  Ideas  which 
}iave  been   frequently   asso- 

\ y   ciated    evidently    niuet    l>e 

connected  with  nenral  ac* 
tivities  which  will  tend,  if' 
once  rousc<l,  to  react  in  the 
regular  hahiimiJ  wn3^  Thaj 
ideas  of  TJmoln  and  the 
rivil  War  may  nerve  to  ilhis- 
trate  aiich  frtviuent  con- 
jiinction?.  Tdrns  wliioh  have 
been  connected  witli  one 
another  in  ttome  vivid  espe- 
rienre  will  be  connected  with 
intense     neural     activities. 


-^(7) 


F(G,  68*  Altliough  pathways  e^at 
connecting  the  brain  process 
a  with  tlip  brain  pror^aflea  a. 
b«  Cp  d,  nnd  y,  if  tlu'  pathway 
from  (D  to  V  ia  more  p^-rvious 
than  the  others,  the  uotivily  of 
J  will  be  followed  by  the 
activity  of  y* 


•It  will  be  renioniboro*]  tlint  in  elmpter  VI  wr  noti^^d  a  nTmilar 
group  of  factors  inilufnciog  tlie  fortiiiitit>n  of  cprluin  illusory  per- 
tvptiona. 
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whose  modificatioDs  of  the  brain  tissue?  will  therefore 
tend  to  be  relatively  deep  and  permanent.  People  who  have 
Mutaessnt  a  ^reat  conflagration  or  a  g^reat  diBaeter  of  any 
kind,  especially  if  they  were  personally  endangered,  find  the 
ideas  of  it  welded  firmly  together  Often  such  experiences 
can  be  mentally  reinstated  with  almost  their  original  vivid- 
ness and  detail.  Similarly,  if  two  images  have  been  recenify 
afisoeiated,  the  pathways  joining  the  brain  tracts  responsible 
for  their  accorajmnying  cortical  activities  are  likely  to  be 
open;  and  t\w  recurrence  of  the  first  image  may  readily  bring 
with  it  the  reinstatement  of  the  second.  The  idea  of  the 
presidency  of  the  United  States  will  to-day  most  often  call 
up  the  idea  of  Kt^sevelt,  Our  illustrations  may  eeem  to  be 
too  exclusively  suggestive  of  associations  set  up  originally 
between  jjerceptual  processes,  and  to  take  too  little  account 
of  associations  established  primarily  between  ideas.  But  the 
pnnt'i|des  involved  are  the  same  and  equally  valid  whether 
they  are  applied  to  perceptual  or  ideational  conditions. 

C.  Influence  of  Context^ — Tn  actual  exf>erience  aedoeiated 
ideas  belong  t*j  maro  or  less  related  trains  of  tliought  and  the 
entire  context  helps  to  determine  which  of  several  possible 
ideas  elioll  appear  at  a  given  moment.  If  the  idea  7  times 
y  pops  into  my  heud,  it  ift  ptomplly  followed  by  the  idea  63. 
If,  however,  4  times  9  conies  to  my  mind,  the  nest  idea  is 
SCk  In  both  ca^*:*  the  idea  9  is  present,  but  the  subsequent 
a5^Roc[ate  deijcnds  upon  the  sj>eeial  corafianion  with  which  the 
idea  9  is  united  in  the  antecedent  thought  process.  In  a 
similar  fashion  our  memory  of  special  words  in  ix>etry 
dependn  u[>on  the  total  mass  of  verbal  associates  with  which 
they  are  surrounded.  The  word  "  mirth  "  occurs  in  two  of 
the  following  lines,  and  taken  alone  might  suggest  eitlier  of 
the  following  groups  of  words.  Taken  with  iU  predecessara 
it  rarely  fails  to  awaken  its  correct  consequents. 


'And.  if  T  give  th««  bqnaur  due. 
Mirtb»  admit  roe  of  thy  crew, 
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"ThfiBe  deli;;bta  if  tboii  cangt  give» 
Mirth,  witli  tlic«  1   mean  to  Uv«." 

In  cases  of  this  kind  the  association  is  often  between  motor 
reactions  of  enunciation,  rather  than  between  the  images  of 
the  wonls.  We  simply  find  ourselves  making  the  proper 
enunciatory  movements  and  that  ib  the  end  of  it. 

Related  to  the  general  influence  of  context  is  a  distinc- 
tion which  Mi&s  Calkins  has  pointed  out.  In  certain 
associative  sequences  the  image  which  comes  into  the  inind 
entirely  dij^places  the  one  which  jtreviously  hehl  sway.  She 
calls  thia  type  of  case  desiatent  anfiociation.  Our  ilhistratiooa 
have  been  chiefly  of  this  type,  Ju  other  ca^e^^  however,  a 
part  only  of  the  departing  ima^e  is  losi,  tlio  rest  being  taken 
up  into  the  Dew  imai^^e  which  succeeds  it.  This  she  catla 
persiftleiit  ae^ocifltion.  For  example^  in  revery  the  image 
of  a  face  iiiuv  come  Ijefore  the  mimi.  Without  undergoing 
other  change,  it  may  pretJently  he  i?et>n  afl  dark  instead  of 
fair.  Thia  analysii*  seems  to  touch  U|>on  a  real  distinction 
and  the  hi&l  iljuslratiuu  suggests  the  cuae  of  association  by 
aimilariCy  of  which  mention  will  lie  made  presently-  But  the 
distinction  clearly  introduces  no  baeal  alteration  into  the 
general  nature  of  the  principle  controlling  the  ideational 
sequences. 

D.  Interest  and  Emotional  Conditions. — It  remain?  to 
remark  onr  furtlirr  factor  of  probably  greater  imporfance 
than  thope  already  mentioned  in  its  effect  in  determining 
what  assmnates  shall  retur  with  an  idea  at  any  given  time. 
The  factors  mentioned  hitherto  bear  principally  upon  the 
conditioni^  controlling  the  ariyinal  ftralion  of  the  ngisociation. 
The  preiient  factor  reffrs  in  part  to  this,  hut  more  immiv 
diatelv  to  the  rircumntunceH  attending  llie  rtvxvai,  the  recall, 
of  the  train  of  thought.  This  is  our  momentary  interest, 
the  prevailing  tendency  of  our  atti-ntion.  If  inir  minds 
are  dominantlv  engagi*d  upon  any  line  of  thought,  as  when 
we  are  wrapt  up  in  some  absorbing  problem,  or  plunged  in 
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some  profound  emotioiij  the  ideas  which  flood  our  minds  are 
almost  wholl}'  such  as  sustain  intimate  rclatioDS  to  the  mat- 
ter in  hand.  When  we  are  overcome  by  Borrow  all  our 
thoughts  centre  about  our  grief.  Xo  other  thoughts  can 
gain  a  hearing  from  us.  And  the  same  thing  is  tnie  in 
varying  degree  of  any  intense  mental  preoccupation.  The 
conlinuittf  of  our  interest  is  therefore  an  influence  of  abso- 
lutely prime  importance,  accounting  readily  for  the  omission, 
as  well  m  for  the  inclusion,  of  tho?e  ideas  which  we  find  in 
point  of  fact  have  actually  been  omitted  from,  or  conjoined 
in,  associative  comhinations.  We  see,  then,  that  the  principle 
of  aagociation,  or  L-ortical  habit,  is  modified,  not  only  by  the 
changing  relations  among  the  factors  of  past  experience 
already  mentioned,  e,  g.,  such  as  frequency  and  recency,  but 
also  by  the  present  [jsychuphysical  conditions  reflected  in 
such  things  as  our  attention  and  interest.  This  means^  so 
far  as  eonccrne  the  brain,  that  those  pathways  are  normally 
most  pervious  which  connect  most  intimately  with  the  entire 
mass  of  ongoing  brain  processes.  The  astonishing  vagaries 
of  dream  consciousness  illustrate  what  may  occur  when  all 
dominating  purpose  is  removed  and  the  associative  machinery 
is  aJlowed  to  run  wild  and  uncontrolled. 

E.  Contiguity.  Similarity^  Contrast,  Cause  and  Effect, — 
Psyrhologiats  have  been  interested  in  various  types  of  asso- 
ciation, which  they  have  called  association  by  contiguity, 
association  by  similanty,  contrast,  cause  and  effect,  and  the 
like.  They  are  all  reducihle  to  the  forms  previously  men- 
tioned,  hut  their  prominence  historically  renders  it  expedient 
to  dwell  on  them  hriefly. 

Association  by  contiguity  is  essentially  identical  with  cer- 
tain of  the  processes  of  which  we  have  been  speaking  here- 
tofore. .1  suggests  B,  not  because  of  anv  internal  connection, 
but  because  the  two  ha\'e  often  l>een  contiguous  to  ond 
another*  This  contiguity  is  originally  perceptual  in  char- 
acter.    The   objects   are   actually   present  together   to    the 
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examine  in  which  a  genius  }ias  created  a  new  pocnij  a  new 
statue,  a  new  melody  or  symphony,  a  new  machine,  or  a 
new  ct>mniercial  prooees.  Often  the  result  is  achieved  by 
inepiration  as  we  say.  It  is  not  con^'iouBly  thought  out. 
This  is  true  of  the  great  worka  of  art,  whether  in  literature 
or  the  plastic  arts.  At  otljer  times  the  result  may  issue 
irttm  persistent  thought  processes  which  we  shouM  ordinarily 
call  reasoning.  The  §o-called  ecjentiiic  use  of  iuuioinalion 
iB  largely  of  this  kind.  In  each  and  every  caflc.  startling 
as  13  the  result,  and  norel  as  may  be  the  comhination  in  its 
entirety^  the  elements  which  have  been  thus  ingeniouisly 
juxtaposed  are  all  of  thf^m  drawn  in  one  way  or  another  from 
the  richness  of  the  individuariii  previous  experience. 

The  point  mentioned  earlier  in  the  chapter  must  be  borne 
in  mind  here,  i.  ^.,  tfiat  in  tlio  use  of  our  imagery  seJiBiious 
detail  oftpn  drops  largely  into  the  background,  leaving  us  ita 
meaning  as  the  con£picm)UH  thing.  But  in  this  Instance 
there  is  also  intiitutte  de]K.'ridence  upon  previovin  knowledge. 
Pmductive  imagination  is  productive^  iherefore.  only  within 
the  limits  set  Ijy  the  jwnawibility  of  combining  in  new  way* 
the  materials  of  pagt  Btatfs  of  c<MiRnousnestJ,  ami  in  discern- 
ing among  them  relations  previouily  unnoticed,  But  such 
limitations.  W  it  snid,  ii(T(ird  saipe  fnr  an  amount  of  orginaU 
ity  and  creative  fertility  wliich  far  surpa^i*  any  huiiiaa 
accomplishment  thus  far  recorded* 

When  we  give  free  rein  to  imagination  and  allftw  It  to 
run  undirecteiL  the  jirocepH  in  wjmetimefl  known  as  fancy. 
Wlicn  the  thought  is  directed  and  made  euhpcrvient  to  ?omc 
perRintent  purpose,  wo  Bhouhl  commonly  s'peiik  ivt  the  process 
a»  thinking,  reatinning  or  relleeting.  Tn  ftuch  nientid  nctivlties 
thcr«»  will  naturally  be  the  mo^t  complicated  intermingling 
of  iniflger)*  elcTnenlp  of  the  productive  and  reproductivp  kinds. 

BcUttion  of  Ftoductive  to  Reproductive  Imagri nation. — 
It  appears  at  once  from  the  foregoing  stateiruMit  that  in 
one  Ben?e  all  productive  tmagiuation  is  really  reproductive; 
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and  that  in  consequence  we  hnvG  in  (he  last  analysis  only  one 
riirni  of  relation  obtaiuing  lielween  our  prt^snnl  imagery  and 
our  jin.*\i<>uii  ctJiiijoiousDwis,  »Slrictly  spt^aking  this  Is  undoubt- 
edly trup>  The  dilTorenoc-'i  which  attract  our  attention 
to  the  seemingly  distiact  modrs  of  iraagiDation  are  primar- 
ily diftereflces  in  the  degree  to  wliich  any  given  image,  or  any 
st'ituence  of  imageB,  actually  correspoml  to  the  entirety  of 
some  antceedent  con^ious  event  in  our  lives.  When  the  cor- 
reft|»ontlencc  i.^  obvious,  wg  think  of  the  imagery  a.^  roprmlue- 
tive.  Wliea  it  is  noty  we  are  likely  to  credit  it  with  creative 
characteristicft,  and  justly  so,  within  the  limits  which  we 
have  designated.  It  only  Teinains  to  notice  one  pecnlinrity 
Al)Out  reproductive  imagery  which  serves  to  modify  some- 
what the  purport  of  our  conclusion. 

It  is  altogether  problematical  whether  any  image  la  ever 
in  a  thorough-going  way  a  mcrf-  reinstatement,  or  repetition^ 
of  a  previoua  perception  or  ima^e.  I  may  to-day,  for 
example,  think  by  means  of  an  auditory-motor*!mage  of  the 
word  psychology ;  I  may  do  exactly  the  same  thing  to-morrow, 
and  I  shall  then  speak  of  having  had  the  same  image  on  two 
occasions.  |put  it  ie  clear  in  the  first  place  that  I  cannot 
profi?  the  two  imnges  to  l>e  n^ally  alike;  for  I  ean  never  get 
thju  aide  fly  side  in  my  mind  for  comparison.  When  one 
is  there,  the  other  has  gone,  or  liaK  not  yet  'arrived,  as  the 
ense  may  be.  Furthermore^  if  we  turn  to  the  cousideratlona 
which  we  canvassed  when  Ve  discussed  the  operations  of  the 
cerebral  cortex,  ytro  shall  find  reason  for  thinking  that  no  two 
images  ever  ear  be  *p)ite  alike.  For  we  saw  that  our  con- 
aciousneap,  in  which  these  images  appear^  ^d  of  which  they 
are  a  part*  apparently  runs  pnritllel  with  the  brain  activities; 
and  it  U  quite  cerUiin  that  the  brain,  through  its  constant 
change  of  slruelurc  and  len»ion,  is  never  twice  in  precisely 
the  same  condition ;  and  eoniae^jiiently  h  never  in  a  pof»ition 
to  lead  twice  to  the  same  excitation  of  nonsciouaness. 

On  the  whole,  tlien,  it  ia  pt-rhapa  nearer  the  Inilh  to  say 
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]Q  &  schematic  ws^y  the  nature  of  the  influeceea  which  con- 
trol the  artier  of  our  ihoughts. 

Keural  Basis  of  Imagery. — Two  divergent  views  are  held 
as  to  the  ni'ural  basis  of  imagery.  We  hawa  already  referred 
to  these.  The  one  niaijitains  that  mafjertj  Jejjeutls  upon  the 
activity  of  the  same  cortical  rcgiouH  that  are  involved  in  p^r- 
ccption.  The  neural  distinction  betTvet-n  them  h  gujiposed  to 
reBt  chiefly  on  differences  in  the  intensity  of  the  nervous 
excitation,  coupled  witli  a  varying  amouiit  of  difference  in 
tlie  extent  to  whicli  the  assooiution  arciia  are  involved.  The 
other  view  holds  that  the  cortical  regions  involved  are  prob- 
ably ilifferent  in  some  importunt  partictdnr**»  the  areas  con- 
cerned in  the  imagery  pniceases  of  eacli  of  the  senses  lying 
perhaps  along  the  borders  of  the  regions  devoted  to  the  re- 
ception of  the  corregpondin>j  senw*  Btimulations.  ThU  latter 
view  ia  hased  largely  on  tlio  itiiplieation  of  certain  clinical 
cases  already  cited  of  |)er8ons  who  could  perceive  correctly 
without  being  uMe  to  call  into  mind  iTiuiges.  This  evidence 
tlie  defenders  of  the  view  reinf'iree  by  (itlKT  more  unilfi^niouii 
clinical  facta  and  by  their  intro«i|K*ctive  conviction  of  a 
difference  in  the  menial  quality  of  llic  two  8ia(e»»  The  ques- 
tion must  be  regnrdcc]  as  still  open,  although  the  author 
feels  that  other  interpretations  of  the  clinical  cases  arc  pos- 
sible than  those  adduced  by  tlje  ^mpportera  of  the  second  view. 
In  any  case  it  seems  certain  that  ihv  recognised  sensory  areas 
are  involved  to  some  e?ttent  in  nil  ordinary  processes  of 
iniagirmfion,  nnrl  tlw*  n^ginns  of  the  brain  ooncomed  can  be 
identified  by  conj^iilting  chapier  U. 

Genesis  and  F^inction  of  Imagery, — ^The  bwt  clue  to  a 
cornx't  underetanding  of  the  function  of  the  image  is  to  be 
gained,  an  in  the  vtisf^  of  all  organic  activities,  when  possible, 
by  examining  tlie  conditions  of  its  genesis,  its  appearance 
upon  the  fit'hl  of  pffvchnphyBical  processes. 

Id  several  of  (he  prtredinir  rhapfers  we  have  examined  the 
evidence   underl^nng  onr  thesis,  that   consciousness  appears 
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st  those  points  where  the  purely  physiological  met-hanisms  of 
the  or^anisia  prove  madequate  to  eO[>e  with  the  roquiremcnta 
of  its  life.  We  have  seen  how  the  organism  is  endowed  at 
birth  with  certain  esiablished  sens  on -mu  tor  ncurul  pathways, 
by  means  of  which  it  h  enabled  to  respond  with  appropriate 
movements  to  ctrtain  primitive  kinds  of  stimuli.  We  have 
also  seen  how,  at  the  places  wliere  tiieee  regponaos  &re  found 
inaufficicnt,  sensory  consciousness  appears;  and  we  find,  first, 
vague  sensation  prcKiesses,  and  then  crude  perception,  la 
our  study  of  attention,  we  noticed  how  the  mind,  working 
upon  this  crude  perceptual  malrix,  succeoda  in  differcntiaiing 
it  into  the  multitude  of  qualities  and  objects  which  con- 
stitute the  world  of  the  adult.  In  seeking  to  detec't  the 
appearance  and  the  function  nf  imagery,  we  must  remember, 
then,  lliat  from  the  outiiet  of  life  organic  octiviliei^  are  in 
progress  and  the  sensory-motor  activities  in  particular  axe 
in  full  gwing.  Each  sensory  stimulus  is  producing  moye- 
ments,  wliich  in  turn  are  productive  of  fresh  sensations. 
It  is  out  from  fiuch  a  cycle  of  onward  moving  coordinations 
as  these,  therefore^  that  the  image  emerge.^ ;  and  if  our  previ- 
ous hvfKithesis  is  really  adequate  to  all  the  facts,  it  must  be 
that  the  image  is  called  forth  by  some  need  of  the  organism 
which  the  processes  that  we  have  already  described  are  incom- 
petent to  satisfy.  This  is  undoubiedly  the  case^  and  we  have 
only  to  observe  the  evident  limitations  in  the  capacities  of 
the  perceptual  proce&eee,  taken  by  themselves,  to  discern  cer- 
tain of  the  functions  which  our  images  subserve. 

Perception  enables  its  poasesaor  to  register  in  conpcionsnesa 
the  particular  object  momentarily  presented  to  the  senses. 
But  if  eonsciousne&g  never  advanced  lieyt^nd  the  merely  per- 
ceptual stage,  it  is  apparent  that  we  could  never  develop  any 
highly  «i}'stematised  and  intelligent  movements  of  response 
to  environmental  demands  and  opportunities.  Intelligent 
deliberation  would  be  impossible.  We  should  always  live  in 
the  immediate  present,  and  our  minds  could  con8ciou;3ly  look 
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examine  in  whicli  n  genius  has  created  a  new  pwm,  a  new 
BtatuG,  a  new  melody  or  syinphoriy*  a  now  machine,  or  a 
new  commercial  process.  Often  the  result  is  achieved  by 
mspiration  as  we  my.  It  is  not  conacloufily  thought  out. 
This  is  true  of  the  great  worka  of  art.  whether  in  literature 
or  the  plastic  arts.  At  other  times  tlie  result  may  isaue 
fnjm  per&iatent  thought  processes  which  we  should  ordinarily 
cull  reasoning.  The  so-called  seieutiJie  use  of  imagination 
is  largely  of  this  kind.  In  each  and  every  ease,  startling 
as  is  the  result,  and  norel  as  may  l>e  the  comhinatioa  in  its 
entirely^  the  rlemonts  which  Iiave  lK?eu  thu^  in^eiHou>?]y 
juxtajK)tH?d  are  all  of  them  drawn  iu  one  way  or  another  from 
the  richness  of  the  individuaru  previous  experience. 

The  point  mentioned  t^artjer  in  the  chapter  must  be  borne 
in  mind  here,  i.  e..  that  in  the  use  of  our  imagery  sensuous 
detail  often  drops  largely  into  the  hacb»rronnd,  lea\'ing  us  its 
meaning  aa  the  conspicuous  thin^^  But  in  this  instance 
tliere  is  also  intimate  dejK'ud^^ncc  upon  previous*  knowledge. 
Productive  imn^natton  is  productive,  iherefon\  only  within 
the  limits  tfiM  hy  the  jiofisiliility  oF  comhinin^  in  new  ways 
the  niflterialii  of  pn^t  states  of  couHi'ioutiucss^  ami  in  iliHeern- 
in;»  among  them  relations  previously  unnoticc<l.  But  such 
limitations,  be  jt  sjiid,  Hf!ord  scope  for  an  amount  of  orjrinal- 
ity  and  creative  fertility  which  far  surpaj^  any  Inmian 
accomplishment  thus  far  recorded, 

Wlien  wo  give  free  rein  to  imagination  and  allow  it  to 
run  undirected,  the  prf>ce«is  is  snnietinies  known  as  fancy. 
When  the  thought  is  directed  and  made  tiiths^iTvient  to  yome 
persistent  purposi',  we  shonh]  commonly  spenk  of  the  process 
as  thinking',  reftsoning  or  reflecting.  Tn  such  mental  activities 
there  will  naturally  bo  the  most  complicate<1  intermingling 
of  imng<»r>*  chTocTitu  of  the  pffMhictive  nnd  rcpniductive  kinds. 

Eelfttioa  af  Productive  to  E«prodactive  Imagination, — 
It  iifijiears  lit  once  from  the  foregoing  stateriu'nt  that  in 
one  sensi*  all  pro<luctivc  ima^nation  is  really  reproductive; 
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and  that  in  consequence  we  have  in  the  last  anal^'sis  only  one 
form  of  n'lulinn  obtaining  between  our  present  imagery  and 
OLir  prtnioim  L-unHciousuc^s.  •Strictly  speaking  this  is  undoiibt' 
cdly  true*  The  differences  which  attraet  our  attention 
to  the  seemini^ly  distinct  modes  of  imagination  are  primar- 
ily dilTercnces  in  the  degree  to  which  any  given  image,  or  any 
sequence  of  images,  actnally  eorrespond  to  the  eniirety  of 
some  antecedent  conscious  event  in  our  live?,  Wlien  the  cor- 
rt'Spondcnce  is  obvious,  Me  think  of  the  imagery  as  reproduc- 
tive. 'RTien  it  ie  not,  we  are  likely  to  credit  it  with  creative 
cliaractcH&ticfl,  and  justly  ^^  within  the  limits  which  we. 
have  deeignateiL  It  only  remaios  to  notice  one  peculiarity 
about  reproductive  imagery  which  serves  to  modify  9omo- 
what  tlie  purport  of  our  conclusion- 
It  is  altogether  problematical  whetlier  any  image  is  ever 
in  a  thorough-going  way  a  mere  reinstatement,  or  repetition, 
of  a  previous  perception  or  image.  I  may  to-day,  for 
example,  tliink  by  means  of  an  auditorr-motorTmage  of  the 
word  ]usyehoIogy ;  1  may  do  exactlv  the  same  thing  to-morrow, 
and  I  Bhall  then  speak  of  having  had  the  eame  image  on  two 
occasions.  |put  it  h  clear  in  the  first  place  that  I  cannot 
prove  the  two  inuigcs  Uy  be  really  alike;  for  I  can  never  get 
th^i  Bide  <5y  side  in  my  raind  for  comparison.  When  one 
ifi  there,  the  other  hjw  gone,  or  has  not  yet  .arrived,  as  the 
case  may  l^e.  Furthermore,  if  we  turn  to  the  considerations 
which  we  canvassed  when  Vo  dis^nisscil  the  operations  of  the 
ccrebrHl  cortex,  w^  Rhall  find  reason  for  thinking  that  no  two 
images  eviT  can  be  quite  alike.  For  wo  &aw  that  our  con- 
BcioTisness,  in  which  thew  images  appear,  ^d  of  which  they 
are  a  pnrt,  apparently  nms  paraHel  with  the  brain  activities; 
and  it  is  qtiite  ccrbiin  that  the  brain*  through  its  constant 
changie  of  structure  wnd  tension,  is  never  twice  in  prpci&ely 
the  same  condition;  and  conwequenllv  Is  nover  in  a  position 
to  lead  twice  to  the  same  excitation  »f  consciousness. 
On  the  whole,  then,  it  is  perhaps  nearer  the  trulh  to  s4j 
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holds  to  reasoD,  without  nay  elaborate  justifcatioD^  that  if 
any  sense  organ  Ib  allowed  to  go  unused,  or  is  used  infr^ 
queDtly^  the  imagery  belonging  to  tliat  special  eense  cannot 
develop  freely.  Jn  conlinuation  of  this  general  assertion  we 
have  Uut  to  notice  tfiat  the  imagery  which  most  of  us  find  we 
tan  coramaud  with  greatest  acfuracy  and  fleiibiiity  b  that 
belonging  to  the  perceptual  priKcsses  with  which  we  are  most 
iiitimatoly  faniihur^  L  e.,  vision,  hearing,  movement,  and 
touch.  Compared  with  these,  our  images  of  temperature, 
ameli,  and  taste  are  relatively  irapoveriahed*  Moreover,  chil- 
dren who  lo&e  their  sight  before  they  are  five  yeara  old  com- 
monly ioee  all  their  visual  images,  thus  exhibiting  further 
evidence  of  the  connection  of  the  image  with  een^e  organ 
activity.  Keverthekss^  we  have  to  admit  ihat  we  display 
individual  peculiarities  and  preferences  in  the  kind  of 
imagery  which  we  employ  that  cannot  be  satisfactorily  ex- 
plained Ln  terms  of  sense  organ  activities.  The  eye  and  the 
ear  may  be  used  with  indifTereul  frequency  and  seeming 
effectiveness,  and  still  the  imagery  be  dominantly  of  either 
the  visual  or  auditory  kind.  Differences  of  this  sort  probably 
rest  Upon  unassignable  organic  variations  in  the  cerebral 
cortei. 

The  Training  of  Imagery, — If  we  examine  the  type  of 
devclopini-nt  wliich  cluinictcrises  the  growth  of  any  special 
form  of  imagery,  such,  for  example,  as  the  ris^ial,  ve  shall 
find  that  two  dif^tinct  tendencies  are  discemtble.  We  find  (t) 
that  the  number  of  objcvtjs  which  can  be  stmultaneouslj 
TisualiBcd  increases,  and  (2)  that  the  vividness,  detail,  and 
dcfinilencr^?  of  the  imagt*  increases.  It  h  astonishing  to 
observe  how  rapidly  this  capacity  for  visualising  unfolds  in 
responec  to  n  little  sysfematic  effort  and  practice.  By  devot- 
ing to  the  task  a  few  minutes  each  day  for  a  week,  one  may 
leum  (o  visunliw*  with  great  detail  and  remarkable  accuracy 
the  form,  Hi:^e,  colour^  etc.,  of  even  large  and  comploJt  objectj?. 
such,  for  eJtampIe,  as  great  buildings.      Frequently  at  the 
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a  measure  backwards  as  well  as  forwurila.  Stated  more  gen- 
erally it  means  tlmt  a  part  of  any  total  train  of  thouglit  is 
likely  if  brought  to  luinJ  to  roinstate  tlie  whole.  Further- 
more, the  law  asserts  tlmt  so  far  as  concerns  the  sequence 
of  ideationally  aroused  iiixagerVj  no  image  ever  eomes  into 
the  foregTounrJ  of  consciousness  unless  it  has  been  in  some 
way  connected  with  its  immediate  predecessor.  The  order 
of  o;ir  thoughts  is,  in  short,  determined  by  our  antecedent 
experience. 

It  is  clear  to  the  most  casual  reflection  that  this  principle. 
If  true,  must  operate  uuder  a  number  of  dednite  limitations. 
We  know,  for  example,  that  a  given  idea  comes  into  the  mind 
on  one  day  with  a  certain  set  of  accompaniments,  and  on 
another  rtcenj^ion  presents  itself  with  a  wholly  dltFerent  escort. 

Principles  Controlling-  Association:  A,  ITeural  Basis. — 
How  is  such  a  variatiun  to  he  aeeoiinted  for?  It  ia  gen- 
erally agreed  nowadays  that  the  ri:tt:nlion  or  preservation 
of  associative  tendencies  is  primarily  a  property  of  neural 
processes.  It  is  a  physiological  thing.  Wlien  the  ideas  are 
actually  rfrtillrtf,  mental  proce?*Kes  are  fllso  involved  and  the 
act  is  a  psychophyaical  one.  If  we  follow  James  in  formu- 
lating the  associative  relation  in  brain  terms,  we  may  say 
that  the  liability  of  nny  speeial  cortical  activity,  such  as  x, 
connected  with  the  thought  x\  to  arouse  any  other  cortical 
activity^  such  as  ly.  connected  with  ihc  tliouglit  t/\  is  propor- 
tional to  the  pt'rmvahillttj  of  the  pathway  joining  the  brain 
areas  involved  in  the  production  of  x  and  i/»  as  compared  with 
the  pernieubility  of  all  the  other  pathways  leading  from  the 
brain  area  involved  in  x  to  other  regions  of  the  cortex. 
(Figure  58.)  Xow  this  permeability  must  l>c  largely  a  func- 
tion of  previous  use:  that  is  to  say,  patliwjiys  which  have  by 
refH'al*Ml  cui(>loyment  become  dcop-cut  in  the  brain  tiesuefl 
will,  other  things  O'pJid,  be  most  pervious.  Stated  in  purely 
psychological  terms,  this  will  mean  that  the  oftener  any  two 
iden^   have   nctuallv   been   associated   witli   one   another,   tlie 
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e^camine  in  which  a  gonitis  has  created  a  new  poem,  a  new 
statue^  ft  new  melody  or  syniphany,  a  new  inatliiije,  or  a 
new  commercial  proceed.  Often  the  reaidt  is  aL'hieved  by 
inspiration  as  we  say.  It  is  not  consciouBly  thought  out. 
This  is  true  of  the  great  works  of  art,  whether  in  literature 
or  ihe  plastic  nrU.  At  other  timc^  the  result  may  itt^nc 
from  perBJstent  thought  proce»8es  which  we  sfiould  ordinarily 
i;ail  reasoning.  The  so-called  seientilic  tise  of  imaja^nation 
is  largely  of  this  kind.  In  each  and  every  case,  startling 
oa  is  the  result,  and  norel  as  may  he  the  combination  in  ita 
entirety,  the  dementi  which  have  lieen  thus  ingeniously 
juxtapo&ed  are  ull  of  thoin  dniwn  in  one  way  or  another  from 
the  richness  of  the  indinduars  prerioug  experience. 

The  |>oint  mentioned  curlier  in  the  chapter  must  l>e  home 
in  mind  liere,  i.  e.,  that  in  tlie  use  of  our  iniagt*ry  sensuous 
detail  often  drops  largely  into  the  background,  leaving  ua  its 
nioun!n<f  o.^  the  conspieufms  thing.  Kut  in  this  instanre 
there  is  alr«o  intimate  de]K*ndenee  upon  previous  knowledge. 
Productive  hna^nation  is  pn>dnciivr,  thercforiN  only  within 
the  limits  lict  f)y  llie  possibility  of  combining'  in  new  ways 
the  niaterialjs  of  pnst  states  of  consciousness,  nu<1  in  diwrrn' 
ing  among  them  relations  previously  unnoticed.  But  stich 
limitulion?,  he  it  -iajd,  iifr<trd  seoj^c  for  an  amount  of  orginaU 
ity  and  creative  fertility  which  far  surpass  any  human 
accomplishment  thus  far  recorded. 

\Vb(»n  we  give  free  rein  to  imagination  anri  allow  it  to 
run  undirceteil,  the  procejis  iR  nwiTnetimes  known  as  fancy. 
When  the  thought  is  direcleii  and  nuide  suhwTvient  to  eome 
perBistent  purpoM*,  w(>  should  eoiumonly  speak  of  the  process 
as  thinking,  fffii^oning  or  reflecting.  In  juieh  mental  fictivities 
there  will  mitnnilly  l>e  the  most  conipliriit*"'!  intenningling 
of  imagi^ry  ch'nientfi  of  the  pn>d(tctivc  atid  reproductive  kinds. 

Belatton  of  Prodactive  to  Reprodnctive  Imaginatioii, — 
It  ajifiears  «t  onei*  froju  th<'  fun>going  iilatenient  ihat  in 
one  flenfte  nil  prodnctive  imagination  ifl  really  reproductive; 
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and  that  in  consequcnc4?  we  have  in  the  last  analysis  only  one 
form  nf  relation  obtaining  behvcen  our  present  imiigery  and 
our  prfvinns  conjitiousnesi;,  *Strict!y  sjieaking  this  is  undoubt- 
edly true.  The  ditrercnras  which  attract  our  attention 
to  the  peoramgly  distinct  modes  of  imagination  arc  primar- 
ily ditTerences  in  (he  degrtv  Lo  whiuh  any  given  image,  or  any 
eetjuence  of  imager,  actually  correspond  to  the  entirety  of 
some  antecedent  conscious  event  in  our  lives.  When  the  cor- 
n*8{Kmdem*e  is  obviouii,  wc  think  of  the  imagery  as  reproduc- 
tive. When  it  is  notj  we  are  likely  to  credit  it  with  creative 
charactcristicft,  and  justly  mo,  within  the  limits  which  wo . 
have  designated.  It  only  remains  1o  notice  one  peculiarity 
nliont  reproduclivc  imagery  which  serves  to  modify  sorae- 
wliat  the  purport  of  our  conclusion. 

It  13  altogetlior  problematical  whether  any  image  ia  ever 
in  a  thorough-going  way  a  mere  reinstatement,  or  repetition, 
of  a  previous  perception  or  image.  I  may  to-day,  for 
example,  think  by  means  of  an  auditory-motorlmage  of  the 
word  ps\*cholog^" ;  I  may  do  exactly  the  game  thing  to-morrow, 
and  I  shall  then  apeak  of  Fmving  had  the  same  image  on  two 
occasions,  ijBut  it  is  clear  in  the  first  place  that  I  cannot 
prove  the  two  images  to  be  really  alike;  for  I  can  never  get 
th^n  flide  fly  side  in  my  mind  for  comparison,  ^\Tien  one 
is  therPj  the  other  has  gone,  or  has  not  yet  -arrived,  as  the 
ease  may  be.  Furtbemioro,  if  wo  turn  to  the  considerations 
which  we  canvassed  when  Ve  discussed  the  operations  of  the 
cerebral  corte.x,  ^e  shall  find  reason  for  thinking  that  no  two 
images  bvot  can  he  quite  alikf*.  For  we  saw  that  our  con- 
scioUBnes8,  in  wldch  these  images  appear,  a^d  of  whicli  they 
are  a  part,  apparently  runs  parallel  with  the  brain  activities; 
nnd  it  is  *^uite  certiiln  that  the  brain,  through  its  constant 
change  of  etnicJure  and  tensioti,  is  never  twice  in  precisely 
the  name  condition;  and  cnnt^equently  is  never  in  a  position 
to  lewd  twice  to  tlic  same  exritadon  of  consciousne&e, 

On  the  whole»  then,  it  is  perhapa  nearer  the  truth  to  say 


CHAPTER  IX 
MEMORY 

Memory  and  Tmagination. — A  considerable  portion  of  the 
mental  events  which  we  examined  in  the  last  chapter  as 
instances  of  imagination,  might  witli  propriety  have  been 
described  as  phases  of  memory.  In  our  conunon  use  of  the 
term  **  memory,"  we  mean  to  indicate  such  processes  as 
involve  recollection  in  any  fashion  whatever.  We  say  in  this 
way  that  our  memory  informs  us  that  Napoleon  was  impris- 
oned at  St.  Helena;  that  8X7=56;  that  yesterday  was  rainy, 
etc.  We  also  speak  of  remembering  that  on  a  certain  occasion 
we  made  a  certain  remark  to  a  certain  individual.  Evidently 
these  illustrations  might  all  be  described  as  cases  of  reproduc- 
tive imagination,  for  they  all  involve  reproductive  imagery. 
We  may  be  reasonably  sure  at  once,  then,  that  conscious 
memory  and  imagination  have  one  point  at  least  in  common, 
t.  e.,  the  image. 

But  there  is  one  important  difference  between  memory,  in 
tlie  more  precise  meaning  of  the  word,  and  mere  imagination, 
which  makes  it  desirable  to  devote  a  separate  chapter  to  its 
study.  We  might  go  on  indefinitely  having  similar,  or  even 
identical,  imiigcs  pass  through  our  minds,  and,  if  we  did  not 
riH-'ognise  them  as  having  been  previously  portions  of  our 
cxixricnce,  we  should  never  in  any  strict  sense  be  able  to 
sjwak  of  our  having  a  memory  process.  In  memory,  our  con- 
sciousness not  only  re-presents  old  experiences  to  us,  but 
wo  Are  aware  of  the  ideas  thus  brought  to  us  as  actually 
standing  for  items  of  our  previous  states  of  consciousness. 
If  I  am  turning  over  in  my  mind  the  wisdom  of  making  a 


MEMORY 


"3 


X 


journey  to  India,  the  thoughts  which  come  into  my  mind  are 
brought  there  by  Atnnv  form  of  reinstatement  of  knowledge 
which  I  have  gaiiiud  on  some  earlier  occasion,  ProUuctife, 
or  reproductive,  processes  of  ideation  are  at  work.  But  my 
altentiou  may  be  wholly  monopotised  with  the  reference  of 
these  thoughts  to  the  future.  They  may  not  at  any  point  in 
my  thinking  present  themselves  as  mere  exponents  of  my 
aDtecedeiit  experiences,  i  think  of  India  as  an  interesting 
country,  and  my  attitude  is  of  course  determined  by  things 
which  I  have  previously  learned  about  it.  But  this  fact  of 
my  having  gotten  my  iniormation  in  some  moment  of  my 
earlier  life  may  drop  wholly  out  of  sight  ib  my  enthusiasm 
over  the  knowledge  itself.  Clearly,  then,  there  is  a  distinc- 
tion between  the  mere  reappearance  of  ideas  in  consciousness, 
and  the  fact  of  memory,  as  involving  recognition  of  these 
ideas  as  elements  in  my  own  past  history.  All  conscious 
memory  is  reproductive  imaginatioiij  but  not  all  reproductive 
imagination  is  memoiy. 

Beflnltion  of  Memory. — We  may  define  memory,  then,  with 
more  preciseness  than  we  have  before  attempted,  by  quoting 
.Tames'  words.  **  Memory  proper — is  the  knowledge  of  an 
event  or  fact,  of  which  meantime  we  have  not  been  thinking 
iwith  the  additional  consciousness  that  we  have  thought,  or 
^rpt'rienced  it  before" 

Method  of  Recall. — Let  us  take  a  specific  instance  of 
nicmory  as  thus  defined  and  eitaiaine  it.  Sup^>ose  we  attempt 
to  reeoH  where  we  were  and  what  we  were  doing  at  10  o'clock 
on  (he  fifteenth  day  of  last  month.  Ordinarily  we  shall  be 
oldig^'d  10  begin  by  remembering  ujion  what  day  of  the 
we<?k  that  month  bepan,  and  this  in  turn  may  require  our 
remembering  upon  what  day  the  present  month  came  in,  Let 
ua  suppose  that  wt*  timl  in  this  way  that  the  fifteenth  of  the 
prectiding  month  fell  upon  a  Tuesday,  If  our  life  is  subject 
to  a  fixed  routine*  this  will  generally  suffice  to  give  us  the  clue 
to  our  whereabouts  and  doings  at  the  hour  suggested.     After 
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a  moment's  reHection  wo  romembery  perhaps^  that  we  urero 
in  the  library  reading  American  hietorv,  and  upon  &  little 
more  reflection  we  may  recall  what  other  persona  were  in  the 
roonij  and  what  portions  of  the  text  we  were  reading, 

Memory  and  Association,  or  Cerebral  Habit. — Tliis  analy^ 
flis  at  once  reveals  what  we  slmll  lind  true  in  any  ca^e  we  may 
Belect,  i.  e.f  that  we  eall  back  our  memory  ideasj  or  images,  by 
meanfl  of  ideas  which  are  associated  with  Uiem,  In  order  to 
fiidve  the  problem  Bet  \i6  by  the  querition  in  our  illustration, 
we  iK'gjiii  by  calling  into  mind  iileas  which  we  knew  to  he  con- 
nected with  the  Holutiou.  In  tliia  way,  little  by  little,  we 
obtnin  the  cine  to  our  occupation  at  the  time  suggested. 
Memorj-  depcnda^  thetij  for  ita  ojjcraiion  upon  the  principle  of 
association,  and  this  principle  is  in  the  last  andyflia  identical 
with  the  law  of  habit  in  the  cortical  procKs^es  of  the  cere- 
brum,  as  was  explained  in  tlie  previouB  ehapter.  This  phy- 
siological aspect  of  the  matter  is  particularly  well  &bawn  in 
coi^es  where  the  rcrnll  takes  place  in  the  form  of  motor  acts 
rnther  than  in  delinile  ideas.  If  I  am  asked  for  the  street 
address  of  a  friend,  the  reply  may  come  instantly  in  the 
from  of  spoken  words  and  often  quite  without  any  pre- 
liminary ideational  process.  The  preservation  by  the  nervoua 
BVBtem  of  iicqnired  tendencies  to  action  is  called  **orgnnic 
mcmorv/*  as  has  already  l^cen  stated. 

Memory  and  Imagery. — If  we  inquire  into  the  n/itnrr  of 
the  montnl  contriit  dtscloaed  in  our  conscious  memory,  we 
find  that  it  is  made  up  of  images — visaal,  auditory,  motor, 
etc.  When  we  n^ach  the  ^>al  of  our  endeavour,  and  eu<'ce<*d 
in  nralling  our  presence  in  the  libraryT  we  diacover  that  the 
content  of  our  thonght  is  not  only  made  up  of  images,  but 
that  over  and  above  this  fact  is  to  be  rcmarkwl  the  pcculiwr 
chanicter  of  the  imagery.  Juet  in  the  meat^ure  in  which  our 
recollection  is  detailed  and  confident,  we  aball  ordinarily  find 
the  imagery  profuw*  and  exact  in  it*  repre^culation  of  the 
temporal  and  spatial  order  of  the  evcnla  and  objects  present 
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lo  con5ciou9D€S8  in  the  origical  experience.  However,  somo 
persons  execute  almost  all  their  tliinking,  im-liiding  the 
prowss  of  recall^  with  a  highly  schematic  sort  "f  imagt-ry 
which  lacks  detail  and  is  extrtuiiely  llt'eting  and  unstable. 
The  meaning  of  their  conscious  states  is  for  them  the  per- 
Bistently  dominant  thing  and  to  the  other  aspects  of  tiicir 
eipericnee    they    remain    eonsislently    oblivious. 

Memory  and  Becognition. — One  slill  more  important 
peculiarity  is  noticeable  in  tliis  case  of  memory  whieh  we 
are  analysing.  After  we  have.^  by  means  of  apsociatftl  ideas, 
gotten  into  mind  our  whereal>outj^  and  acts  at  the  tinie  named, 
and  after  the  imairery  portraying'  our  situation  hag  lieen 
developed  in  consciousness,  it  is  atill  necesaary,  if  this  is  not 
all  to  be  futile,  that  we  should  recofpitse.  identify,  uud  assent 
to  the  meaning  of  the  ideas  thus  brtniglil  before  our  notice, 
as  indicating  the  actual  ex|KTiencc  to  \h:  recalled.  This  fact 
of  recognition  we  have  previously  emphasised  as  a  dia- 
tinguishing  mark  of  memory  when  compared  with  imagina- 
tion. It  soeins  to  be  an  ultimate  and  unanalysable  pr^>perty 
of  eonscioufineas.  But  however  much  it  may  hatlle  our 
attempts  to  dissect  it,  there  can  be  no  question  of  its  funda- 
ra»'iita1  im[poj't,  and  we  must  accordingly  take  account  of  it* 

Memory  an  Outgrowth  of  Becognition. — It  Bcoms  on  the 
whole  probable  that  memory,  in  the  meaning  of  our  defini- 
tion, has  grown  out  of  a  enwler  process  of  rifiignition  which, 
although  it  h  now  no  longer  sole  pToprietor  of  the  activity, 
still  accompanies  the  memory  act  in  its  elaborate"  forms  as  a 
basjil  and  indis|)ensable  cTiaracteristic.  If  we  examine,  for 
example,  the  actions  of  an  infant,  we  very  early  observe  evi- 
dence of  the  recognition  of  objects.  Tliua*  the  mother's  face, 
the  gonmls  of  preparing  food,  the  contact  sensationa 
occasioncfl  when  clothing  is  put  nn  or  otf.  are  all  of  them 
recognised  at  a  ])eriod  when  it  would  b^  bnznrdons  To  assume 
that  anv  indcpendpTit  memory  imaarcry  has^  as  yet  hpcome  dis- 
engaged from  the  general  penaorv  continuum  of  consciousness* 
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Clearly  then,  the  recognition  process  may  tegin  with 
conBcioiis  events  which  are  doinfnantly  of  the  sensory  and 
perceptual  kind;  whereas  our  contact  with  it  thus  far  in  our 
study  haa  been  primarily  in  connection  with  representational 
activities  of  the  centrally  initiated  cbflnicter. 

Conditions  of  Sensory  Becognition. — When  ve  con- 
eider  the  neural  conditions  under  which  sensory  recognition 
arises  in  the  young  batM?^  it  i*  immediately  suggested  to- 
ns that  recognition  depends  primarily  upon  the  reexcita- 
tion  of  pathwaT8  in  the  nervous  eystem  over  which  nervous 
impulses  have  previously  travellocK  The  organic  reaction 
which  such  stimulation  sets  up  finds  an  echo  in  consciousneea, 
which  is  probably  the  lic^innin^  of  reco^ition.  If  we  take 
this  fact  of  recognition^  in  connection  with  the  other  facts  w« 
noticed  when  dcBcrilting  the  bcpnninga  of  habit,  we  shall 
secure  a  deeper  insight  into  the  mnde  of  development  peculiar 
to  the  process  here  at  issue.  It  may  bo  said  at  once  that 
recognition  playa  (implicity  or  explicitly)  a  fundamentally 
important  part  in  every  one  of  the  cognitive  opt^rationa^ 
from  perception  thn^ugh  memoiy  up  to  reasoning. 

Take  the  case  of  a  child  learning  to  recognise  its  mother. 
At  first,  when  the  mother  takes  the  child  up  to  bo  fed,  the 
TjsnaU  tactual,  and  gustatory  stimulations  set  up  mi^ellane- 
oua  movements  which  arc  in  the  main  uncoordinated  and 
utterly  variable.  Little  by  liflle,  howover,  as  these  sense 
impresaions  are  repeated,  and  their  agreeable  consequences 
arc  experienced,  the  movements  tend,  after  the  manner  wp 
have  alrcailv  dcsi*rilicd,  to  settle  down  into  the  reintively 
coftrdinated  groups  which  the  experience  encourages.  Smil- 
ing, gurjrlrng,  jerking  the  Hmb^  in  nioveraent^  anticipa- 
tory of  lacing  taken  up,  rapidly  appear  and  become  fixed 
as  habits. 

Wry  quickly,  tlicn,  lhe<w?  repealed  scn^c  impressiona  set  up 
senson'-motor  coordinations,  of  which  the  conf»cious  process 
of  recognition  is  the  psychical  accompaniment   These  impre»- 
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sions  promptly  come  to  mean  certain  movements.  Indeed, 
the  movements  are  actualty  initiated  by  the  impressionB,  and 
recognition  is  the  mental  state  which  observes,  assents  to, 
and  in  a  sense  giii<les,  tliese  physiological  responses.  As  the  re- 
eponses  become  more  and  more  automatic^  the  psycliical  part  of 
the  activity  tends  to  evaporate,  as  we  have  so  often  pointed  out. 
In  just  the  measure  in  which  this  occurs  do  we  eeaae  to  have 
any  clear,  defioite,  vital  sense  of  familiarity,  any  tingling 
thrill  of  recognition.  This  is  illustrated  in  adult  life  by  the 
"  matter  of  course "  manner  in  which  we  respond  to  the 
thoufland  ajid  one  ol^jocts  which  we  see  every  day — the  hooks, 
papers,  ink-stand  and  pens  on  our  desks,  the  tables^  chairs, 
windows  and  lamps  in  our  roomSj  the  trees  on  our  familiar 
streets,  the  shape  and  colour  of  our  own  houses,  etc  We  do 
the  appropriate  things  in  the  presence  of  these  objects  and 
such  overt  acts  on  our  part  constitute  in  cases  of  this  kind 
Bubstantially  the  sole  espressions  of  recognition.  Practically 
we  recognise  all  these  things  of  course,  but  it  is  with  a  rela- 
tively automatic,  dim  kind  of  consciousness,  which  contrasts 
sharply  with  the  vivacity  and  distinctness  of  the  feelin|f 
which  we  get  upon  iirst  seeing  these  same  objects  after  pro- 
longed absence.  As  development  proceeds,  the  overt  move- 
mentfl  themselves  often  become  snperfiiions  and  are  largely 
inhibited,  or  at  least  tliey  lend  to  become  nascent;  they  are 
resolved  into  mere  transitory  attitudes. 

We  may  feel  moderately  confident^  therefore,  that  recogni- 
tion of  the  sensory  variety  rests  npon  the  reinstatement  of 
acquired  sonflory-motor  coordinations;  i.  ^.,  on  the  genetic 
side  it  display's  a  period  of  conflict  of  imi)ulses  and  move 
ments  with  maladjustment,  a  period  of  increasingly  efficient 
adaptation,  and  a  final  period  in  which  the  conscious  factor 
tends  to  drop  out,  sometimes  apparently  doing  this,  sometimes 
stoppinfj  ju3t  short  of  disappearance. 

Conditions    of   Ideational    Heoo^ition. — When    we    rec- 
ognise ideas,  or  images,  in  distinction  from  perceptions,  as 


23S 


nsVCHOLOGV 


having  previoiidy  ocuupied  our  oonswiousnegs,  the  strictly 
lacDUl  features  of  the  case  do  not  ditfer  materiiiUy  from  tliodc 
we  have  ju&t  d<^3crilM*d.  We  are  ordinarily,  perhaps,  more 
definitely  awaro  ii(  the  fringe  of  6Hg;5egted  iuiagos  with  which 
an  idea  that  we  recugaise  promptly  surroimdsi  itself,  although 
this  is  apparently  by  no  iueauH  an  invariuhle  feature  of 
recognition.  But  ihc  production  of  an  emotional  reaction, 
or  mood,  which  we  may  name  the  familiiirity  ft^ling,  is  com- 
mon to  both  the  sensory  and  tiie  ideational  fonna  of  r&'- 
ogniLion.  Generally,  btit  not  always,  the  act  of  rwognition 
is  agreeable,  and  Ihia,  tcx),  is  tnie  wlictlier  tlie  act  be  of  the 
sensory  or  tlie  ideational  kind.  I'robubly  the  mere  act  of 
recognition  is,  ap  isueh,  alwuyi*  agreealjle,  atthoiigli  the  object, 
or  content  of  the  thought  recognised,  is  of  eaurj=Le  sometimes 
quite  otherwi!*e.  Moreover,  Iwtli  kindn  of  recognition,  t^erisory 
and  ideational,  may  vary  almost  indefinitely  aa  regards  the 
dt^tinebie^^  and  the  de^^'C  of  elaboration  tjelonging  to  the 
varioUiS  parts  of  the  priH'csw.  We  may  thus  find  that  an  idea 
which  comes  into  our  mind — for  example,  the  visual  image  of 
some  iM.TKon's  face — eiMlw  up  the  vague  feeling  "  familiar," 
"seen  before/*  and  nothing  more.  Or  it  may  surround 
itself  with  a  numlier  of  otlier  imagea  and  we  may  at  once 
recognise  it  aa  the  face  of  a  speaker  xvhom  we  heard  last 
wi'i^k.  In  such  eajws  wortb*  are  verv  likely  (o  be  eallt'd  u[i, 
whether  in  the  form  of  definite  auditory  images,  or  in  the 
form  mentioned  in  an  enrlier  pnrrtgra|>h,  an  aetTial  articula- 
tions. The  p<*r8on*s  num<*  ftmy  be  Ihup  pniuouueed  either 
aloud  or  under  thft  breath.  Here  b»  in  the  eaae  of  sensory 
rK'O^mition,  overt  acta  are  frrquently  the  confipicnous  expres- 
sions of  recogiiitioD. 

in  all  instances  of  conscious  recoguition.  however,  it  mui»t 
be  rememb*'rH  thai  the  mcntnJ  ttri  tif  explicit  reeogni1:ion  i.i 
ftnmi'thing  uni^pie;  something  which  is*  not  simply  synony- 
mous with  the  fireompanying  conditions  which  wo  ha%*c  been 
deacribing.    When  wc  get  these  accompanying  cooditions  we 
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the  act  too,  nnd  when  they  are  all  absent,  the  act  is 
apparently  absent.  But  the  nientul  relating  of  the  present 
id«tt#  nr  y>rnTptioB,  to  the  past  as  familiar  is  something  die- 
tinctly  additional  to  and  beyond  these  concomitants. 

On  tho  phvtiiologicfll  side  it  sccni.^  probable  that  ideational 
recognition  is  much  like  iseusory  recognition,  save  as  regards 
the  neural  processes  whieh  initiate  i(.  The  sense  organ  activ- 
ity is  clearly  not  the  inunediale  predecessor  of  the  cortical 
action  underlying  reengnition  in  the  casic  of  its  ideational 
form.  But  the  motor  response  is  essentially  identical^  and 
its  cortical  basis  may  be,  for  all  i^'e  can  see,  of  a  similar 
character.  The  matter  can  he  put  diagraniTnatically,  as  in  tlie 
aecompauyiitg  figure  (60).     In  llie  case  of  sensory  recogni- 
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tion  the  proceea  starts  in  the  sense  organ  (80)  anil  is  trans- 
mitted to  the  aensory  regions  of  tlie  cortex  (5C),  arousing 
fjerception.  Thence  it  is  transmitted,  either  directly  to  the 
motor  centre  (MC)  and  thus  perhaps  initiates  movement*  of 
the  rccognitive  sort,  or  it  h  traniiferrcd  to  other  cortical 
centres  {(?j,  fj,  etc.),  resulting  in  the  arousal  i>f  BU|i[tle- 
mcntary  ideas,  which  serve  to  give  the  perception  its  place  in 
past  experience^  and  the  process  is  then  carried  over  to  the 
rnoior  regions  (MC)^  and  thus  out  into  tht?  voluntary  and 
involimtary  muscles,  producing  the  habitual  response  in  com- 
piction  of  the  sensory-motor  cycle.    In  ideational  recognition 
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the  process  is  of  tlie  samf  character^  save  that  now  the 
organ  origin  of  the  cortical  excitation  is  lacking.  The  proo- 
eee  etartfij  so  far  as  we  can  discern,  in  some  cortical  cantre* 
like  Cj.  At  all  events,  if  a  senfiory  proceaa  is  really  respon- 
bible  for  the  resull.  It  lies  go  far  bacJt  in  the  series  of  cortical 
activities  that  we  cannot  confidently  connect  it  with  the 
reeult.  It  ought  not  to  be  necessary  to  point  out  again  that 
the  actual  motor  reactions  characterising  these  processes  of 
recognition  may  be  of  an  extremely  rudimentary  and  frag- 
mentary kind.  Bnt  the  tendency  to  make  the  movementap 
with  its  indication  of  a  degree  of  innervation  in  the  motor 
cortci,  aeettifl  to  be  a  genuine  part  of  the  act. 

Remembering  and  Foi^etting, — It  has  silrendy  been  ahum- 
danily  emphajniaed  that  memory  (using  the  term  from  this 
point  on  to  the  end  of  the  chapter  in  the  broader  sense  of 
common  parlance,  as  etjufvalent  to  recoUection  in  its  various 
forms)  depends  in  the  last  analysis  upon  the  riptcntivencsa  of 
the  nervous  tissues.  When  we  arc  not  occupied  with  a 
thought,  or  an  image,  80  far  aa  we  know,  the  thought,  or 
image,  simply  goes  out,  ceases  to  exist.  Certain  psycholo- 
gists prefer  to  think  of  these  psychological  facts  as  stored  lap 
in  the  mind  in  the  form  of  what  they  call  "  psychical  dispoai-' 
tions/*  or  tendencies.  But  however  it  may  fare  with  this  last 
■mentioned  theory^  the  modifications  of  the  cortical  tissues 
which  our  experiences  bring  about  are  certainly  relatively 
durable;  and  when  the  cortex  is  called  upon  io  resuscitate  a 
previous  exftcrience,  it  summons  the  appropriate  ccTitres,  with 
their  imbedded  moditications,  to  perform  again  tlie  action 
previously  exit^uled.  This  i*  apparently  the  ]>hysieal  ba*is  of 
imagination  and  memory.  In  one  sense,  therefore,  it  ia 
probahlo  that  no  item  of  our  livea  is  ever  literally  «md  entirely 
forgotten.  Kvcn  if  we  find  it  impossible,  as  we  eometimea, 
do,  voluntarily  to  recall  a  certain  idea,  we  must  believe  that 
the  experience  in  which  we  originally  encountered  it  has 
left  iU  indelible  imprees  npon  the  substance  of  the  brain^ 
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whose  action  will  in  consequenL'e  be  Bomewhat  different  from 
that  which  it  might  have  manifested  had  the  experience  in 
question  never  befallen  ns. 

Despite  this  belief,  forgetfttlness  U  a  eonBtant  and  often 
ejcasperattng  characteristic  of  daily  life.  It  also  has  a  useful 
function,  which  we  do  not  always  recognise.  From  the  psy- 
chophysical point  of  view  we  obtained  the  moat  important 
explanation  of  the  value  of  forgetting  when  we  were  e:samin- 
ing  the  facts  about  attention.  In  the  chapter  devoted  to 
attention  we  found  that  conseionenass  is  seemingly  never 
impartial  in  its  response  to  the  objects  presented  to  it.  It  is 
always  primarily  concerned  with  some  particular  portion  of 
liie  objective  Jield,  It  neijleuts  this  and  attends  to  that,  it 
is  diraJy  aware  of  this  and  keenly  cognisant  of  that.  Now,  if 
memury  is  dependent  njKm  the  modifications  which  neural 
stiniulatioDB  impress  upon  tlie  cerebral  cortex,  and  if  con- 
BciouaneoB  and  cortical  action  run  parallel  with  one  another, 
a$.  we  hnve  seen  is  apparently  tiie  case,  it  holdri  to  reason  that 
those  items  in  any  experience  which  procure  our  undivided 
and  concentrated  attention  must  Bucceed  in  leaving  deeper 
and  more  |H^rmanent  traces  in  the  cortical  tissues  than  do 
those  to  which  wc  attend  in  the  margin  of  consciousness,  or 
than  those  over  which  we  pa^s  nninterestedly.  Although  the 
undoubted  tendency  of  the  brain  is  to  reo:iflter  and  store  up 
all  the  impressions  which  are  imposed  upon  it.  the  gradual 
change  of  organic  structures  must  inevitnbly  bring  it  about 
that  some  of  the  less  deeply  engraved  modifications  jshould 
gradually  become  ao  faint  and  so  disused  aa  to  render  them 
practically  inert  and  incom^>etent  \o  padicipale  vitally  in  the 
opemtinns  of  memory.  Temporary  functional  disconnections 
of  brain  centres  that  normally  arc  connected  are  familiar  to 
all  of  us,  I  know  my  friend's  middle  name  perfectly  well, 
and  yet  when  itftked  for  it  a  moment  a^o,  T  could  not  command 
ft.  Some  momentary  stoppage  of  the  associated  pathways  in 
the  cortex  checked  the  attempt  at  recall.    Many  of  the  most 
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serioufl  diaorders  of  inaanily  invoke  this  kind  of  disconnection 
and  disink^gration  among  ideas,  of  course  much  exaggerated. 

One  primary  reason  for  our  forgetfulness^  therefore,  is 
found  in  the  proeess  of  attention.  We  must  expect  to  forget 
a  goodly  part  of  all  those  items  of  expt^ricnce  to  which  wo 
do  not  lend  a  vigorous  and  forceful  attention.  The  only 
compensation  for  the  lack  of  siich  concentration  is  found  in 
the  tedious  process  of  rupetition,  by  mean^  of  which  we  may, 
with  even  indifTereut  attention^  grind  gradually  into  out 
brain  tissues  any  mat^riat  which  we  desire  to  retain. 

Forgetting  has  ita  use,  Jiowevor,  in  freeing  us  from  the 
incubus  of  much  utterly  valueless  experience.  On  the  whole 
we  remember  fairly  well  those  things  which  are  of  practical 
importance  to  us.  Were  our  minds  so  organised  as  lo  retain 
with  impartial  accuracy  all  the  events  in  our  experience,  and 
were  their  total  capacity  to  remain  unchanged,  we  should 
find  our  intellectual  pogsibilities  immensely  curtailed  by  the 
obtrufiion  of  the  inaignificant  and  irrelevant.  While  we  are 
occasionally  incommoded  by  forgetting,  it  ia  undoubtedly  on 
the  whole  an  added  source  of  efficiency  in  our  mental  opera- 
tions, that  we  find  the  unimportant  element?  of  our  knowl- 
edge so  frequently  dropping  out  of  our  memories. 

Defects  and  Abnormalities  in  Recolleetion:  A,  Familiar 
Phenomena. — We  obtain  an  interesting  side-light  upon  nor- 
mal memory  proce&ses  by  observing  some  of  the  common 
defects  and  abnormalities  to  which  it  is  aubject.  These  are 
in  tlie  main  exaggerations  of  common  and  familiar  deficien- 
tiea.  Thus,  in  one  form  of  mental  disorder  everylhino:  is 
forgotten  the  moment  it  pa-^eest  out  of  the  range  of  penyp- 
t!on.  We  obsenv  in  ourselves  the  counterpart  of  this  ca^w?, 
when  after  reading  a  sentencM?^  for  infltancc^  we  find,  aa 
occasionally  occur?  to  all  of  u<,  that  for  a  few  mamentfj  we  are 
absolutely  unable  to  remember  anything  about  it.  and  often 
must  ignnminiously  read  it  again.  The  opposite  type  of 
ahnnrmality  is  met  with  in  the  form  of  vastly  heightened 
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ItiTity  to  impressions,  which  can  then  be  recalled  witli 
marvellous  accuracy  and  detaJL  The  mathematical  prodigies 
who  can  rvcall  lists  of  a  hundred  or  more  figures  after  a  ginglo 
glance  are  cases  in  point.  Idiots  somclimcs  po^eas  astonish- 
ing vtrbatiin  memories  of  the  same  kind.  With  most  of  us 
the  only  phenomenon  closely  corresponding  to  this  ia  foimd 
in  our  ability  to  recall  experiences  which  have  been  char- 
acterised by  intense  emotional  disturbance.  The  details  of 
sou]c  episode  in  which  we  have  been  greatly  terrified  may 
linger  in  our  memoriea  with  a  vividness  which  rivals  the  dis- 
tinctness of  the  original  experience.  Again,  the  memory  of 
events  during  a  grave  illness  may  be  almo?it  wholly  lost.  A 
Bimilar  oblivrt^rencc  as  to  the  occurrences  preeeding  a  severe 
accident  is  very  frequent. 
^^  There  are  numerous  abnarmalities  in  winch  the  order 
^Bof  rt'uicmhered  events  and  the  time  of  their  occurrence  is 
^■distorted ;  tilings  are  persistently  "  remeral)ered/'  which  never 
^■occurred,  and  imaginary  events  are  interpolated  among  real 
^■events,  in  a  manner  which  baffles  analysis.  The  counter- 
parts of  these  last  named  defects  in  our  own  every-day  life 
I  and  in  the  case  of  children  will  jiiiggest  thcmselvefl  at  once, 
^_  A  simple  experimL^nt  can  be  readily  performed  to  illus- 
^Htrati^  these  errors.  Jf  a  series  of  numbers  containing  seven  or 
f  eight  digits  be  read  aloud  to  a  group  of  people  and  they  be 
^^B-^tceil  to  write  down  at  the  completion  of  the  reading  of  each 
^jBerie*i  the  numbers  as  they  remember  them,  it  will  be  found 
tlijil  three  characteristic  forms  of  error  are  mode.  (1)  Digits 
will  be  given  in  an  order  dilTercnt  from  that  in  which  they 
wore  read.  (2)  Certain  digits  will  be  left  out  entirely,  (3) 
Di^ta  which  were  not  read  at  all  will  be  inserted  in  place 
of  ?ome  which  were  given, 

B.    Diseases    of    Memory. — An    interesting    disease    of 
emory  which  furnishes  striking  confirmation  of  onr  con- 
clusions rnneeming  the  depondenee  of  memory  and  imagina- 
tion upon  the  imag%  consists  in  the  loss  of  memory  for  specific 
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forma  of  seit&orj  material.  Tbus^  tbe  visuat  tueiDory  may  bo 
entirely  lostj  m  that  one  cannot  recall  how  object*  look.  Or 
the  duditory  imagoa  of  wards  may  be  obLiteralL*d.  If  the  im- 
agery which  is  lost  be  of  the  variety  chiefly  gmployeJ  by  the 
patient  id  his  lliinkin^,  the  result  is  iaevilably  most  dii^natrou^ 
redueing  the  victim  tn  a  condition  bordering  upon  imbecility. 

General  amnesia  (loss  of  memory),  which  may  arise  from 
some  aevere  shock,  or  may  be  found  in  dementia,  as  in  the 
case  of  the  very  aged,  involved  a  total  loas  of  memory  of  all 
kinds,  for  events  of  the  preceding  moment  as  well  aa  for 
remoter  events.  Partial  amnesias  are  found  which  may 
either  invoke  a  limited  portion  of  time,  as  when  a  |»t*f¥on 
ia  imahle  to  remember  anything  that  occurred  on  the 
occasion  of  a  severe  accident,  or  it  may  involve  some  special 
sensory  process,  as  in  the  casies  meotioned  in  the  prec^ng 
paragraph;  or  it  may  involve  certain  subjects  only  as  in 
caBc*a  of  forgetting  a  foreign  langtiage.  In  somnambulistic 
states  events  can  be  recalled  which  occurred  an  previona 
BomnninbuH»mB«  hut  which  in  the  interim  have  been  enliHv 
forgotten.  A  similar  condition  \^  iiometiraes  met  with  in 
hypnotic  sleep.  The  profound  disturbances  of  personality 
met  with  in  c-ortain  eases  of  liyateriu  are  relutM  by  Janet 
to  fimdamcntal  cleavages  in  tlic  memory  processes,  by  virtue 
of  which  one  set  of  expt^ricnces  gets  ontirrly  sevennl  from  the 
re*(t  of  pxjHTience  and  Borves  aa  the  focus  for  the  estafjlislmicrtt 
of  a  new  personality.  We  ahnll  refer  lo  these  cases  of  multiple 
personality  later  in  the  bo4ik.  Meantime  facts  such  as  we  have 
just  rehearsed  sliow  clearly  how  complex  an  nfTair  memory 
is  and  how  bMeal  ft  i^  for  all  our  important  human  interests. 

€.  Disintegration  of  Memory  in  Old  Age. — When  mem- 
ory begins  to  decay  under  the  advance  of  age  there  is 
a  remnrkftble  nniformity  in  the  order  in  which  certain  kinds 
of  knowledge  disappear^  and  in  many  cases  of  insanity  a 
similar  order  of  di«in(cgrjitinn  is  ob8<'n^ed.  Thus,  the  mem- 
ory of  proper  names  is  among  the  earliest  of  the  loeses,  and  the 
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more  concrete  arc  our  ideas,  the  earlior  do  we  lose  the  memory 
of  tltf  words  for  them.  Abstract  ideas  wliich  dopeod  VL'ty 
largely  for  their  e."^i8tt!iict'  in  our  thought  upon  the  words 
which  we  use  to  doi^i^atr  thrm  ore  by  virtm*  of  the  law  of 
hflbit  much  more  jX'rsL*t<M)t ;  Uccauso  the  woni  is  iu  Lliis  i-ase 
bound  lip  much  more  widely  and  intimately  with  our  use  of 
the  i<ira.  So  it  comes  nlmiit  Ihat  tlie  memon,'  of  iidjoctives 
and  vcrhs^  cfrnjuncUons  and  preposition!^,  outlives  that  of 
mo&t  nouns  and  projwr  names.  The  objecU  for  which  nouns 
are  our  verbal  symbols  we  cnn^  and  frtijuently  dn,  think  of 
in  term?  of  imagery  oIIjlt  than  Ihat  uf  words,  f.  g..  visual, 
tactual,  etc.  Consequently  the  memor)*  of  these  words  is  less 
deeply  imbedded  in  the  hrain  tissues,  am!  when  this  tissue 
deems  suuh  memoriepi  are  tlie  (irst  to  .«uJTer  extinction. 

It  is  a  familiar  f«ct  liwi  that  ohl  people  are  much  more 
forgetful  of  rtH-eut  rwciirreiiets  than  of  tlit):u_^  wliieh  happened 
further  back  in  the  pa?3t.  Tliis  h  no  d<nibt  attribiihihle  to 
the  loss  of  nonnnl  receptivity  by  the  brain.  It  retains  fairly 
well  impressions  made  upon  it  at  an  earlier  j>eriod,  but  it 
cannot  now  take  on  new  ones, 

D.  An  Illusion  of  Memory^^Another  curious  disturbanee 
fjf  memory,  with  which  most  of  us  are  familiar^  is  found  in 
the  experience  of  an  iinprpssion  tliat  >vo  have  previously  been 
in  the  place  where  wc  are  at  the  moment,  or  a  conviction  that 
we  have  previously  said  the  words  w^  are  now  saying,  wlule 
as  a  matter  of  fact  we  know  that  we  cannot  posdibty  have 
been  in  the  given  situation,  nor  have  Ppoken  the  words. 
Many  explanationt^  Imvo  been  advanced  for  ttiis  piicnomenon, 
which  still  reninins,  however,  obscure  a*  to  its  oriifin.  It 
pr(d>ahly  ariAcsi  from  different  causes  at  different  times,  and 
i»,  perhape,  most  often  to  be  regarded  aR  primarily  a  dipturb- 
BDce  of  emotional  processes  connected  with  the  *fannUanty 
feeling.'  Jt  is  in  that  case  a  kind  of  emotional  illusion  in 
wluVli  the  orji:anic  reartion  nnnnully  elicited  by  familiar  eitu- 
nti'HiM  in  viiToroualy  stimulated  by  some  iuappruj*riatc  object. 
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IndiTidual  Difference  in  Memory. — Coinniou  obaerTa^ 
tiou  as  well  as  careful  expeninentation  indicates  the  wideat 
variation  among  people  as  to  tlie  material  which  they  employ 
in  their  memory  processes  and  also  as  to  the  proticiency  which 
they  display  in  acquiring  and  retaining  information.  With- 
out attempting  a  ctjmplete  survey  of  those  differences,  we 
may  at  least  mention  certain  cliaracteristic  ones.  We  have 
hitherto  commented  upon  the  preferences  which  given  persons 
evince  for  definite  forms?  of  imagery  as  compared  «'ilh  other 
forms.  This  need  not  be  repeali'd,  althougli  it  evidently  will 
appear  in  the  memory  activities.  Certain  people  can  remem- 
ber much  better  things  which  they  see  than  they  can  things 
which  they  hear  and  vife  versa.  The  ba&ie  of  these  prefer- 
ences as  to  the  Bource  from  which  infornmtion  i^  obtained 
in  most  caries  can  only  be  inferred  with  uncertainty.  Apart 
from  the  question  of  the  preference  for  a  i*petMal  sense  or  a 
special  form  of  imngery  in  the  exercise  of  memory',  wc  find 
that  certain  jjcople  cnn  learn  very  quickly  hut  cannot  retain 
long  what  Ihey  learn.  Others  can  acquire  only  very  t^luwly, 
but  they  retain  firndy  what  they  geL  Othersi  less  fortunate 
than  either  class,  can  neither  learn  quickly  nor  retain  cfTet*!- 
irely  the  Information  they  try  to  obtain.  A  few  favoured 
persons  learn  with  great  quickness  and  retain  what  they  get 
with  a  tenacity  and  permanence  which  is  utterly  exasperat- 
ing to  the  ordinary  plodder.  We  shall  discover  some  of  the 
grounds  for  ditTerences  of  the  kind  \n^t  menlioneil  when  we 
discuss  the  training  of  memory*. 

Now  and  then  a  remarkable  indivithm!  is  tliscovered  who 
altogether  out-strijis  in  some  special  direction  the  memory 
capacities  of  tlie  average  man.  Some  chess  players  have 
memories  of  thi^  kind,  enabling  them  to  play  while  Mind- 
folded  a  doxcn  or  twenty  games  at  once.  Similarly  the  abil- 
ity to  remember  page  after  page  of  numbers  is  met  with,  and 
this  too  after  but  a  single  reading  or  hearing.  MuHit'Iaug 
hove  occasionally  remembered  from  a  single  hearing  long  and 
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complicated  scores.  It  is  somewhat  comforting  to  the  com- 
mon-place pcTSon  to  know  thai  tiiese  prodigies  are  ordinarily 
no  bt'tler  than,  luul  oflon  quite  inferior  to,  the  average  indi- 
viduiil  in  all  othrr  uses  of  their  memories  save  the  one  which 

VC8  them  nolorioij. 

Training  and  Development  of  Memory  Processes. — A  good 
Djemury,  iis  (ho  ju'ui'liciil  j^ense  of  tliu  phrase,  woiiKI  ?wm 
to  dcjM?n<l  upon   (1)   oiise  and  rapidity  of  acquireraent,   (3) 

miHnency  of  ri'lontion,  and  ( 3)  the  ability  to  recall 
infornidtiun  promptly  and  accurately  when  wanted.  These 
results  cU*arly  invoSve  (11)  the  origiual  act  of  impression,  (b) 
the  proc:ess  of  reUniion,  and  (c)  the  act  of  recolieciion.  The 
original  impression  and  tlit*  act  of  recollection  are  under  our 
iniiiiedialo  controL  The  process  of  retention,  once  a  stlmu- 
ation  iii  given,  dej)ends  upon  the  brain  tissues,  whose  con- 
dition we  eau  improve  only  indirectly  by  giving  ourselves 
ealtliful   habit*  and   hygienic  surroundings.     In   the   inter- 

ts  of  brevity  no  effort  will  be  made  to  treat  fiE^parately  these 

v(^    factors    in    eflicient    memory    activities.     The  reader, 

ho  desires  so  to  do,  can  easily  assign  the  facta  canvassed  to 

cir  appropriate  compartments. 

A.  Repetition,  Vividneaa,  Recency,  and  ITuinber  of  Asso- 
ciations.— li  ii?  oviJcjit  tiiat  any  cITort  to  train  the  memory 
must,  if  it  is  to  succeed,  be  based  upon  the  employment  of 
purh  principles  as  are  naturnl  and  inherent  in  the  memory 
process  itself.  Now  one  of  these  principles  primarily  eon- 
cema    rrpetition    and    involves    factors    which    arc    largely 

echanical  in  their  nature.  If  the  cortical  basis  of  reten- 
tion is  resident  in  the  modijieatious  of  nervous  tissue,  brought 
about  by  the  impressions  winch  pour  in  upon  ns.  it  is  clear 

at  anything  wldch  will  augment  the  permanency  of  these 

modification?,  or  increase  their  number,  will  in  so  far  make 

towards  the  prescrvaiton  of  the  accompanying  psychical  prttc- 

csaes  and  the  cstahliglinient  of  an  efficient  memory.     Eatperi- 

nce  certainly  justifies  this  statement,  for  we  find  that  any 
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impressions  which  we  can  make  extremely  vivid  are  likely 
to  be  retained  in  memory  for  a  longer  time  than  would  be 
the  case  if  the  impressions  were  less  intense.  Such  vivid 
experiences  are  always  productive  of  deep-seated  neural  excite- 
ment, and  we  may  reasonably  supjiose  that  their  ready 
retention  and  recall  is  a  sign  of  the  depth  of  the  nervous 
modification  produced  by  them.  Similarly,  the  mere  repeti- 
tion of  an  impression  must  serve  sooner  or  later  to  set  up 
relatively  permanent  modifications  in  the  brain  tissue,  and 
80  indirectly  accomplish  permanency  of  retention  in  the  mind. 
Temporar}'  efTects  can  be  produced,  as  ever\-  schoolboy  knows, 
through  the  influence  of  recency  of  stimulation.  Cramming 
for  examinations,  when  successful,  rests  largely  on  this 
foundation.  These  points,  together  with  the  others  men- 
tioned in  this  section,  have,  with  a  single  exception,  been 
already  touched  upon  in  our  account  of  association  in  the 
previous  chapter. 

It  is  not  often  easy  in  a  practical  way  to  enhance  the  cfTect- 
ivenoss  of  our  memories  through  rendering  emoiionalbj 
vivid  the  impressions  we  wish  to  preserve.  But  so  far  as  we 
can  succeed  in  focal'mng  our  atteniion  exclusively  upon  the 
matter  in  hand,  so  far  we  do  make  gains  in  vividness,  and 
the  importance  for  efficient  memory  processes  of  concentrated 
attention  is  based  precisely  upon  tl»is  fact.  Speaking  from 
an  empirical  ])oint  of  view,  it  seisms  pnibable  that  the  immense 
variation  in  the  memory  processes  of  different  i><»o])le  is  largely 
connected  with  this  difference  in  ability  to  concentrate  atten- 
tion. The  habit  of  giving  oneself  with  complete  abandon 
to  the  undertaking  immediately  in  hand  is  one  of  the  most 
significant  clues  to  the  securing  of  an  alert  and  accurate 
m*!morv.  Aloreover,  this  concentration  of  attention  is  as 
significant  at  the  time  of  recall  as  it  is  at  the  moment  of 
original   intpres^tion. 

Olivioiisly  it  is  simple  enough  to  make  use  of  re|>otition. 

-  may  eitlier  do  this  by  giving  ourselves  over  and  over  again 
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ic  same  sense  stimulation,  as  wlien  we  reiicat  a  name  which 
wish  to  remember;  or  we  may,  after  the  momier  of  the 
moilera  L-lementary  schools,  presexit  the  same  object  to  a 
number  of  dijjcrent  senses,  as  when  we  listen  to  the  sound 
oi  tlie  name,  then  &ixiak  it,  then  write  it  and  look  at  the 
written  word.  Id  such,  waya  we  can  iocrease  the  depth  of  the 
cortical  modifications,  corresponding  to  some  single  gcnse 
department,  or  we  ean  Increase  the  number  of  cortical  areas 
atfected  by  the  stimulus.  In  either  case  we  evidently  increase 
the  total  amount  of  cortical  modifications,  and  so  better  the 
chances,  not  only  for  permanent  retention,  but  also  for 
easy  and  ready  recall.  The  more  pathways  there  are  in  the 
brain  leading  to  tlie  gtimulation  of  any  special  activity,  Ihe 
nmre  likely  is  it  that  the  given  activity  can  be  promptly 
aroused.  The  more  ideas  there  arc  in  the  mind  connei:ted 
with  any  given  idea,  (he  more  chances  there  are  lor  the  ex- 
peditious production  of  the  latter  when  necdetL 

As  a  mntt^r  of  fact  all  memory  processes  depend  in  some 
measure  upon  this  mechanical  factor,  but  it  bei'omes  relatively 
less  im|)ortant  as  the  general  level  of  intellectual  development 
rises.  There  are  many  thin^^s^  which  children  must  neees- 
earily  get  at  firsi  in  a  larj2;ely  mechanical  fashion.  Lejiming 
to  fipell,  for  example*  ia  in  English  mainly  a  mechanical 
accorapliahraent,  the  available  rational  elementg  being  chiefly 
conspicuous  by  their  absence.  But  for  adult  undertaking,  it 
is  a  poor  memory  which  rejsponda  only  to  mechanical  incite- 
ments. Nevertheless,  our  modern  education,  with  its  exten- 
sive desertion  of  all  verbatim  methods  of  memorising,  is 
nndouhtedlv  in  danger  of  pouring  tlie  haby  out  with  the  bath, 
of  discarding  a  method  useful  in  its  place,  even  though  not 
nsi'ful  in  till  [ilaccs. 

B.  logical  Method  of  Memorising. — The  most  important 
fartor  in  assisting  the  establishment  of  broad  and  elTectivo 
moninrv  prot^c-^jj^rH  is  of  a  practical  and  logical  charnrt»^r.  If 
we  can  once  knit  up  a  fact  to  Iw  remembered  with  a  group 
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of  otber  already  known  facts  with  wliich  it  is  intimately 
Tclutid,  wc  oftoii  coniG  to  see  the  members  fif  the  entire  group 
as  tniilually  dcpeudctit  upon,  or  explanatory  of,  one  another 
And  thus  we  find  we  can  retain  in  memory  the  total  mass  more 
efficiently  than  wo  could  a  much  smaller  number  of  items,  so 
long  as  they  remain  unrelated.  Such  an  interrelating  of  the 
ftictfi  haa  in  a  sense  the  effect  of  reducing  the  mass  to  a  single 
lui^nial  fact.  A  child  being  taught  the  method  of  long  divi* 
sion  in  arithmetic,  or  the  raetliod  of  determming  the  fiijuare 
root  of  a  numljer,  finds  the  successive  atcps  in  the  process 
exlR'uiely  difficult  to  ki:'e[i  straight,  so  long  as  the  ppK-edure 
is  based  simply  upon  the  memory  of  the  rule,  which  states 
dngmatically  the  order  of  the  various  operations  to  be  per- 
formed. But  a?  soon  as  the  rclulinn  of  the  several  fite[)s  (o 
one  another  is  clearly  apprehended,  a.^  boob  as  the  real  nature 
of  the  process  is  understood,  the  verbatim  memory  of  the 
rule  becomes  a  superfluitv,  which  may  be  for^tten  with  entire 
impunity,  Tht*  several  facts  Topresented  by  the  separate 
arithmetical  operations  all  flow  together  as  intt^^al  parts 
of  a  larger  whole,  to  which  they  are  seen  to  be  essential. 
Thereafter,  tlie  nightmare  of  a  forgotten  rule  is  banished. 
In  a  certain  sense,  however,  the  rule  can  hardly  he  forgotten 
as  long  as  the  clear  apprehension  of  the  relatione  involved 
remains.  For  the  rule  is  simply  the  verbal  formulation  of 
tlu'so  relations.  But  uiuler  such  conditions  onc*3  action  is 
free,  intelligent,  and  independent^  instead  of  blind  and  slavish 
to  a  mere  ruIe-of-lhnnil>. 

If  we  arc  asked  how  lo  go  about  the  creation  of  tliese  logical 
rt'lations  among  tJie  facts  with  which  we  wish  to  eqnip  our 
memories,  the  answer  will  turn  ufwn  two  point.'?.  We  must 
first  reflect  upon  the  thing  to  he  remembered,  and  attempt  to 
give  it  ft  setting  among  the  things  with  which  It  ia  most 
closely  connected.  No  fact  ever  conies  to  us  wholly  isolated 
from  the  rest  of  our  knowledge,  and  most  facts  bear  upon  their 
faces  evidence  of  their  most  intimate  relations.     We  should 
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at  once,  then,  serntinise  each  new  fact  that  comes,  and  inquire 
what  iherc  is  in  the  series  of  events  or  relations  to  which  It 
belong  that  has  occasioned  its  existeuee.  Wo  should  ask 
for  the  causes  which  have  produced  it,  and  the  cf>n3e<juencea 
to  which  it  leads.  If  we  ciiu  sueceeJ  in  siettlng  up  relation- 
abips  of  thia  kmd,  we  find  that  the  new  fact  beeomea  a 
real  part  of  our  luind?,  just  as  in  the  case  of  the  arithmetical 
rules  of  which  we  spoke  a  moment  ago.  In  Btudviug  iiihtury, 
for  example,  such  a  procedure  wiU  mean  that  we  shall  try  to. 
see  any  given  fact,  like  a  battle,  a  cession  of  territory,  or  a 
piece  of  legii^lalion,  in  the  light  of  all  the  factr^,  iHilitical, 
social,  economiCf  geographical,  etc.,  which  may  bear  u|)on  it  in 
any  Hignificant  wny.  All  the  important  episodes,  in  un  liiy- 
torical  period  will  thiis  he  wcldetl  together,  each  throwing 
light  npon  the  other  in  a  way  which  makes  it  natural  and 
easy  to  recall  tliem, 

-Vn  ideally  perfect  mind  would  involve,  among  other  things, 
a  coniplt^te  working  out  of  all  the  relntinns  Biistnined  h}'  a 
given  fact  to  all^  oilier  known  facts.  In  actual  exfierience, 
however,  we  find  that  onr  information  is  hirgely  stored  away 
on  the  compartment  princii>le.  Our  knowledge  of  history 
seldom  gels  any  very  intimate  articulation  with  our  knowledge 
of  astronomy.  The  events  \^  ith  which  eacii  deals  do  not  appeal 
to  us  aa  intrinsically  germane.  Similarh*.  our  knowledge  of 
exact  science  seldom  interferes  in  either  a  theoretical  or  a 
prai-tical  way  with  our  knowledge  of  |K)liticst;  and  it  is  notori* 
nus  that,  for  eertniri  jutsous  at  least,  religious  knowleflge  and 
l>elier  are  kep^ quite  distinct  from  every  other  intellectual  and 
practical  interest 

In  the  jiCfotid  place,  we  should  always,  when  |>ospib]e,  pro- 
ceed nt  ont-**  to  mjike  some  actual  use  nf  the  information  we 
are  seeking  to  impn-ii?  upon  our  ineniories.  In  n  certain  way 
(he  process  of  reflection,  which  we  have  just  been  cleserihing, 
necessitates  our  using  the  facts  we  are  trying  to  meraorise- 
Rut  we  have  in  mind  here  a  more  overt  activity.    We  saw  in 
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the  previous  chapter  that  tlie  fundamental  function  of  our 
memory  and  imagination  is  the  control  which  they  a^ord  OTer 
experience,  both  past  and  future.  These  activities  are,  more- 
over, only  a  sort  of  half-way  hou&e  between  tlie  sensory 
Btimulus  and  the  motor  reaction,  of  which  wc  have  heard  so 
muL'h.  The  relevant  motor  cvpresaion  ought,  Ihcrefore,  to  be 
allowed  to  occur.  If  all  this  be  true,  wc  shall  have  some 
theoretical  foundation  for  the  precept  we  have  just  formu- 
lated, a  precept  which  is  aliuiKlantly  justified  by  experience. 
The  sooner  and  oftcuer  we  can  apply  to  some  practical  under- 
taking a  fact  WG  wish  to  remcrubiT,  the  better  the  chance  of 
its  remaining  in  our  luiuds*  Talking  about  it,  wiitiug  about 
it,  incorporuting  it  into  some  manual  constructive  activity, 
if  it  la  a  fact  which  will  penult  such  treatment,  are  all 
methods  of  accomplishing  the  desired  result.  A  mind  trained 
to  concentrated  logical  reflection  upon  facts,  and  then  further 
trained  to  make  the  earliest  feaf?ible  application  of  thera  in 
practical  ways,  is  a  mind  which  will  achieve  the  maximal 
efficiency  of  which  it  is  capable.  Ease  and  rapidity  of  acquire- 
ment, promptness  in  recall  on  demand,  and  permanency  of 
retention  wilt  all  be  at  their  beat* 

C.  Mnemomc  Systems. — Evidently  these  methods  of  train- 
ing the  j>owera  of  retention  and  recall  i?uggeat  no  easy  royal 
road  to  success.  They  mean  hard  work.  But  tlicy  are  the  only 
methods  which  have  any  Urge  and  general  significance  for 
the  development  of  the  mind.  Mnny  catch-penny  devices  have 
been  hit  upon  to  simplify  memorising,  and  within  certain  nar- 
row limits  Buch  systems  have  a  value.  The  mnemonic  flchemos 
of  many  sn-callcd  "  memory  systems  "  illustrate  the  point. 
Snppo&e  one  has  occasion  to  rememlter  a  great  many  unrelated 
numliers,  like  the  street  addresses  of  a  Inrgc  group  of  people. 
One  may  greatly  facilitate  such  a  feat  by  first  memonsmg  a 
"form,"  in  which  each  digit  ia  connected  with  a  consonant, 
e.  c;.,  the  1  with  1.  S  with  1,  3  with  d.  etc.  Tlie  next  step  ifi 
to  make  a  word  easily  euggeated  by  the  person  whoso  house 
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nuintier  is  to  be  remcmlierctl,  in  which  these  letters  shall  occur 
in  proper  order.  For  erampk^  Mr.  Smith's  nuniber  is  122,  Mr. 
Smilli  k  tall.  The  vonl  tall  m  the  numl>er  form  means  12%^ 
for  the  vowels  are  neglt*tti<L  For  rtpeeiiil  purpoiiedj  such  aa 
that  of  our  ilhi&tmtion,  Gneh  niethoclsi  can  be  made  very  u^fuL 
But  as  applied  to  the  Bcquirpment  and  retention  of  miscel- 
laneous informalfon  they  are  faihires,  It  requires  more  time 
and  ciTori  to  learn  the  lorms,  or  frames,  and  then  make  the 
applications,  than  ts  required  to  aceomplish  the  same  result 
in  the  ways  we  have  already  paintpd  f>iiL 

Idiossmcracies  in  Form  of  KecalL — Many  persons  have 
curious  indivLdual  pecuharittes  in  their  methods  of  reoalling 
specific  kinds  of  material.    Thus,  certain  people  always  think 
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Tuu  lU.   lb  ihi*  frttTTi  tlip  numfwT"*  are  laren  ontendln^  upward  and 
to  the  right  from  atioitl  tbt!  lev^l  of  thv  aliDuMcTi<, 

lof  tlie  numerals  hy  means  of  a  kind  of  visual  framework, 
known  a^  a   numlMT  fomi.     These  numhtr  forma  are  most 

■  vnrious  in  thi'ir  ahajw  and  nhe  and  general  character,  some 
of  them  U'in^  seen  att  eoloured  in  many  bues^  An  example  of 
one  nf  the  simpler  types  is  given  in  the  atmmpanying  sketch, 
(Figure  Gi.)  A  p<'n:on  pofiseAsin^  one  of  these  torui^  olways 
•ees  the  ntiml»ers  nlwMit  which  he  is  thinking  ap|>earin^  in 
their  apprapriate  place  in  the  framework.  Other  ]K>r<ionR 
always  think  of  the  months  of  the  year,  the  daya  of  the  week. 
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and  even  the  hours  of  the  day,  in  similar  visual  frameworks. 
All  these  devices  seem  to  represent  the  effort  of  the  mind  to 
give  a  concrete  basis  to  abstract  relations.  But  they  are  for 
the  most  part  acquired  in  early  childhood  in  a  perfectly  najve 
way,  and  apparently  indicate  native  differences  in  the  way 
different  minds  get  hold  of  material  to  be  remembered. 
"  Coloured  hearing,"  or  chromaesthesia,  of  which  mention 
was  made  in  the  analysis  of  perception,  belongs  to  the  same 
range  of  individual  idiosyncrasy. 


CHAPTER   X 

THE   CONSCIOUSNESS    OF    MEANING    AND    THE 
FORMATION   OF   CONCEPTS 


In  the  actual  execution  of  the  functions  hitherto  described 
anotlier  meuial  operation  ia  involved  in  addition  to  those 
which  vre  have  Uius  far  analysed.  This  ojieralion  is  contained 
in  a  latent  fashion  in  each  of  these  conscious  activities  with 
which  we  have  hecn  dt'altng;  Imt  it  conies  rept'aledly  to  light 
U  a  relatively  di^tinrt  mental  process,  and  we  lunst  accord- 
ingly submit  it  to  exanilnfltion.  Indeed^  many  of  the  acta 
which  we  hnre  used  as  ilhitstrations  throughout  our  previous 
Btudy  could  hardly  result  as  they  do  were  it  not  f'^r  th<^  pres- 
ence of  this  mental  factor,  which  is  known  in  its  most  devel- 
oped form  a^  romvptian.  The  mentnl  product  which  results 
from  it  m  called  a  concept.  In  its  more  rudimentar}'  form 
we  may  call  it  the  conr^ciousness  of  meaning,  and  we  shall 
diacusp  the  siniplt^r  phase  first. 

The  Consciousness  of  Heamngr- — On  the  side  of  function, 
the  moiit  fundamental  ]*roperty  of  intelligence  is,  perhaps,  the 
ability  lo  rccopiiise  and  employ  meanings.  Perception  could 
never  lead  to  the  establishment  nf  efficient  habitual  coordina- 
tions were  we  not  able  to  apprehend  Uie  meaning;  of  that 
which  we  see  and  hear  and  touch.  Memory  would  he  an 
abortive  resuseifntion  of  the  past  could  we  not  recojt^jse  the 
meaning  of  tlitit  which  we  recall.  Tmnginalion  in  all  its 
form;^  would  he  a  mere  mental  lo^^machy  were  it  not  for  our 
abilitv  to  undcrst^md  the  meaning  of  the  hmijxod  wliich  occupy 
our  minds.  We  shall  later  see  that  volition,  or  conation, 
depends  from  the  very  first  on  the  upe  of  meanings.  From  the 
l)eginnin}^  to  the  end,  thrreforo,  of  nur  mentdl  activities  the 
presence  (if  meaning  is  ahaohitely  tndisipenfiahle. 
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That  a  tiling  meana  &omct.hitig  to  us  is  equivalent  to  ^a^^ing 
that  it  6yiiilKilis*.*s  somctliini:  lor  us.  that  wu  urt*  aware  of  aome 
of  the  relations  wliich  it  sustain*  to  other  thingsi.  No\r,  the 
mind  shows  itself  from  ihe  very  outset  as  a  relating  activity. 
We  have  previously  iiuolyfit*d  ono  of  tfte  most  L^oraentary  fonna 
of  thia  rolating  process  in  our  account  of  recognitiou.  On 
tlie  level  of  percejjtual  and  sensory  activities  the  crude,  vague 
identifying  of  one  experienee  with  an  antecedent  one  miiBt 
represent  in  the  iiifaiit  consciousness  the  first  outcro|>ping  in 
an  eiplicit  way  of  the  relational  factor,  the  first  appearance 
of  the  awareness  of  moaning.  An  experience  which  is  recog- 
nised, no  matter  how  viiguely,  is  thereby  in  onr  very  manner 
of  feeling  it  connected  liy  us  witli  something  else  not  present 

Heanin^  in  Sensory  Material. — The  manipidntion  of  the 
sensuous  material  of  cxperieiiee — now  jn  an  analytiealj  dis- 
criminative way,  and  now  in  a  fiynthesisingj  associative  way — 
results  inevitahly  from  the  very  first  in  the  disclosure  of 
innnmeral.tle  relations  involved  among  masses  firin'ionsly 
sensed  in  a  rude,  inchoate  manner.  CLTtiim  typical  forms 
under  which  this  analytic-synthetic  development  of  relations 
occurs,  we  have  already  de^rrihed  in  tliD  chapter  on  attention, 
80  that  wc  need  not  ri'peat  tlur  matter  nt  this  point.  We 
are  emphasising  here,  however,  as  we  did  not  do  at  that 
juncture,  the  fact  that  our  iir»ticing  of  dilTerences  and  like- 
nesses in  the  material  j^resented  to  our  senses  rests  upon  our 
ability  to  note  and  employ  the  relations  which  these  ptoc- 
esees  of  attention  throw  into  relief.  It  is^  in  short,  because 
the  elements  which  we  thus  break  out  from  the  total  mass  of 
unanaiysed  sense  experience  possess  meaning  for  us,  symbolise 
relations  of  one  and  anoltiep  kiud^  that  we  can  t^tnpl<»y  them 
coherently  and  efficiently.  Without  this  element  of  appre- 
hended meaning  they  would  remain  disconnected,  wholly  irra- 
tional and  inert  Itits  of  mentality ;  curious  perhaps,  hut  cer- 
tainly useless.  The  element  of  meaning  joins  them  to  one 
another  in  a  vital  organic  union. 
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Pure  sensation  can  be  thought  of  as  bare  material  wholly 
devoid  of  meaning,  a  luerL-  "that** ;  ftnil  wv  tran  &imilarly  ton- 
ctivL*  of  sheer  nifaiiing  disconnected  fnuu  all  imagery  or 
geBsorv  sfulT.  In  actual  expt^rieace  wo  never  meet  eittier 
condition.  SoDsatioos  always  ha^e  Bome  itieauing  however 
rudimL'utarVj  and  meaning  is  always  draped  upon  some 
carrier,  whether  ima^e  or  sonfie  proeess.  Thisi  statement  is 
certainly  tme  of  all  strictly  conscious  activities.  Whether 
rational  processes  may  occur  b}^  means  of  sub-conscious 
cerebral  action  and  without  cxDnscious  manifestations  is  quite 
another  quoation. 

Probably  the  most  fundamental  form  of  this  consciousness 
of  meaning  and  relation  is  our  previously  mentioned  aware- 
ness of  sameness  and  difference.  We  knnw  at  onco  without 
tutelage  of  any  kind  when  two  experiences  seem  to  us  the 
earae,  and  when  they  seem  different.  Evidently,  the  process 
of  recognition  is  cloeoly  related  to  this  sense  of  saiueneas,  if 
it  be  not,  indeed,  found  practically  identical. 

Meaning  in  Ideational  Processes. — All  that  wo  have  aaid, 
thus  lar,  aU)ut  bcnse  perception  and  the  analytic-i^yiitlietic 
play  of  attention  upon  such  material  is  true  in  even  more 
obvious  foshioiu  when  we  come  to  sjteak  of  images  and  ideas. 
The  idea  \^,  aa  such,  clearly  a  symbolic  alfair,  finding  its 
raison  d'etre  not  in  itself,  but  In  that  which  it  does,  that  for 
which  it  stamls.  Evidently  mearn'ftf)  is  tin?  verj-  essence  of  the 
idea.  Moreover^  we  devchip  the  meaniniFS  and  relations 
among  our  ideas  by  means  of  just  the  aaine  kind  of  attention 
processes  as  characterised  our  munipulutinn  of  ^lensory  activi- 
ties. By  ftH'Ussing  our  aituution  unw  upon  one  feature  of  a 
thought,  and  now  upon  another,  by  "abstracting/'  as  it  in 
snmctimeja  calti^fl.  one  phase  or  nnolhcr,  we  analyse  our  idons, 
compare  lliem  witli  one  another,  and  so  c"me  to  the  discern- 
ment of  unsuspected  relations,  of  unrealised  likenesses  and 
diffcreui'cs. 

Psychological  Basis  of  Meaning. — Psyciiologists  are  by  no 
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means  agreed  aa  lo  the  precise  nature  of  tho  menUl  activity 
l>v  means  of  which  we  apprehond  rolations.  Certain  writers 
make  Ihe  whole  achicvemeat  a  function  of  attention,  and  dis- 
claim th<B  nccesiiity  for  any  further  explanation.  Attentioa 
is  declared  to  be  in  lU  verv  essonce  a  relating  activity,  and 
consequentlv,  so  far  as  Vit;  attend,  wo  always  attend  in  a 
relational  M*ay,  Other  writers  maintain  tliat  jiist  as  eertaia 
moment?  of  conBeioizsness  are  cognisant  of  percr^pts  or  images, 
so  eertain  other  moments  arc  cognisant  of  relations.  Thua 
James  speuka  of  our  having  **  feelings  of  relation,''  e.  g.,  a 
feeling  of  **  and,"  a  feeling  of  "  if/'  and  a  feeling  of  "  far.'^ 
Certain  paycbologist§  of  this  way  of  thinking  recogr.iiiQ  what 
they  call  **  relational  elements"  of  consciousness  comparable 
with  sensation  elements. 

x\  complete  consideration  of  rhis  Ttiatter  would  take  us 
toG  far  afield  into  nnsettled  princi[>lt?s.  and  the  ceader  must 
temponirity  countenance  the  author's  dogmatic  general  etate- 
nient  that  the  consciousness  of  relation  is  a  basal  factor  in 
all  activities  of  attention;  that  our  attention  is  eiometimcs 
more,  and  somclimes  lesg,  directed  toward  the  eitant  rtltu 
iiotiH  than  toward  the  things  related;  tmt  that  no  moment  of 
cognitive  consciousness  is  wholly  lacking  in  the  awareness 
either  of  relations  or  ohjwts.  The  distinction  between  objccta 
and  relations  t^iuiply  names  two  features*  the  static  and  the 
ilvujimic,  of  a  common  ]>heniimenon.  The  relational  proc* 
psses  are  perhaps  best  characterised  as  atlitmles.  The  mind 
is  in  a  different  condition  of  expectancy  after  hearing  the 
word  ^*nnd/*  from  Ibnl  whirh  it  manifests  after  hetirtno:  the 
word  "if,"  Thew  differences  are  nn  doubt  often  reflected  m 
different  overt  motor  acts  and  perhaps  always  by  ditTerent 
nttJtrmt  one«,  Some  of  ihcite  m^tor  expressions  will  be  found 
ap[w<nring  in  the  checking  and  releasing  of  the  breath,  as 
anv'inc  may  verify  for  himeelf. 

We  come  vr\i  (o  consider  conception,  whie!i  eonstitntes  the 
moMi  overt  ami  elaborate  form  assumed  bv  our  cansciouancBa 
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of  meaning,  a  form  In  which  psychologiiits  and  phiioscphers 
have  always  been  specially  interestal- 

The  Kature  of  Conception. — In  onr  Hlustratioiis  of  the  man 
nor  in  which  \\\'  consciously  avail  ourselves  of  the  lossuus 
taught  U8  by  experience,  wg  have  implied  that  meraoTv  aiitl 
imagiitation  operate  by  summoning  specific  events  which 
apply  to  the  problem  immediately  confronting  us.  This  is 
often  the  case.  ThuB,  I  find  myself  puzzled  as  to  the  best 
method  for  getting  to  aorao  very  remote  country  town.  I 
attempt  lo  recall  what  railroads  1  employed  to  got  there  a 
year  ago,  and  I  golve  my  problem  by  applying  the  recollection 
which  comes  to  me  nf  this  particular  achievement.  I  retuf^rn- 
biT  thai  1  t(H>k  the  A  and  B  to  juncliun  D,  wailed  two  hours 
and  got  a  train  on  the  X  and  Y  to  my  destination.  But 
many  cases  in  which  we  apply  the  fniits  of  past  experience 
are  of  a  different  order  from  this.  Thus,  if  I  am  purohai?ing 
scientific  instruments  from  a  French  Hrm,  T  must  convert  the 
prieee  in  their  catalogue  from  franca  into  dollars.  Thia  I 
accomptisih  hy  inM  bringing  to  mind  my  idea  of  a  franc,  as 
bdnj^  approvimately  a  fifth  of  a  dollar,  and  then  |>crronning 
the  appropriate  arithmetical  operation.  In  thiB  case  I  obvi- 
ously employ  my  memory  in  meeting  my  necessities;  but  ft 
is  memory  in  the  form  of  reproductive  imatrination  upon 
which  I  fall  back,  and  not  necessarily  the  memory  of  any 
single  event  or  experience,  aa  in  the  preceding  instance. 
Apnin.  I  am  interested  hi  certain  philanthropic  elTr>rts  at 
social  reform,  and  I  find  that  the  pro^amme  which  I  am 
invited  to  support  involves  belief  in  the  hereditary  nature  of 
acquired  characteristics.  The  theory  at  issue  maintains  that 
vicious  traits  are  acquired  ami  transmitted  from  parents  to 
eliildren,  antl  mv  oonlriltulirm  is  solicited  in  the  fnrtherijnee  of 
a  prnjcfi  to  prevent  the  pofis^ihility  nf  i^iich  ncquirernent  and 
Iransniisflion.  Immediately  I  find  my  mind  busying  iteelf  with 
tJie  i"l*'a  of  heredity,  and  my  final  action  is,  per]iap?i.  deternijuod 
hy  the  conclusion  which  T  am  able  to  reach  upon  this  point. 
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Now  in  these  last  two  cases  my  use  of  the  idea  of  a  franc 
or  my  idea  of  heredity  clearly  does  not  necessarily  involve 
an  immediate  reference  to  any  single  and  specific  experience 
of  francs  or  heredity.  I  might,  of  course,  make  the  applica- 
tion in  this  way,  if  I  chose.  I  might  allow  my  mind  to  dwell 
on  the  last  occasion  upon  wliich  I  saw  a  franc,  and  on  the 
last  book  in  which  1  had  read  of  heredity.  But  this  is  by  no 
means  essential,  and  often  would  not  occur  under  such  cir- 
cumstances as  we  have  supposed.  Accordingly,  these  ideas, 
to  wit,  franc  and  heredity,  are  mental  devices  by  which  we 
succeed  in  symbolising  for  ourselves  in  the  one  case  a  num- 
ber of  objects,  and  in  the  otlier  case  a  number  of  relations, 
without  the  necessity  of  calling  to  mind  any  particular  occa- 
sion upon  which  we  have  come  in  contact  with  them.  We 
use  these  ideas  fearlessly  in  our  reasoning,  and  when  we  have 
reached  our  conclusions  we  make  the  application  to  the  con- 
crete instance  in  hand,  with  entire  confidence  that  the  event 
will  justify  our  action — and  generally  it  does.  Such  ideas 
as  these  are  what  are  usually  called  concepts,  and  taking  such 
cases  for  the  moment  as  reliable  illustrations,  we  may  say, 
following  the  common  usage,  that  conception  is  that  mental 
operation  by  means  of  which  we  bring  together  the  common 
points  of  our  various  experiences  and  mentally  consolidate 
them  into  ideas;  ideas  tchirh  tre  are  then  able  to  use  as  sym^ 
hols,  or  representatives,  of  these  manifold  items.  We  apply 
the  term  "concept"  to  this  idea,  the  term  "conception"  to 
(ho  mental  operation  in  which  the  idea  is  produced.  The 
derivation  of  the  word  concept  (from  concipere,  to  take  in) 
may  as.sist  us  to  bear  the  facts  in  mind. 

If  concepts  are  general  ideas  of  the  kind  we  have  indicated, 
it  is  evident  tliat  we  must  possess  them  in  large  numbers. 
Concepts  of  men  and  horses,  houses  and  trees,  hats  and  tables, 
with  others  of  like  ilk,  must  constitute  a  large  part  of  our 
mental  furniture.  We  must  also  have  concepts  of  such  things 
as  colour,  odour,  and  sound;  concepts  of  physical  relations. 


CONSCIOUSNESS  OF  MEANING 


»5I 


like  position,  order,  and  timej  concepts  of  moral  attributes, 
fiucb  a£  good  and  evil^  and  dozens  of  otlier  forma  too  numer- 
ous to  mention.  We  ahall  proJiably  got  ahead  most  rttpiilly 
in  our  analysis  if  we  take  &ome  special  instance  of  conception 
and  examine  the  mental  processps  involved  in  it.  Take  in 
this  way  one's  general  idea  of  horse. 

Concept  and  Image, — If  I  say  to  a  group  of  persons, 
"Fix  your  attention  firmly  upon  your  idea  of  horse,*'  a  cer- 
tain nuuUjcr  of  tliem  are  sure  to  find  a  visual  ima^e  nf 
a  horse  arising  in  their  mindg.  Another  group  will  fijid  that 
the  auditory -mot  or  word-image  "horse"  is  present  in  their 
consciousness*  Now,  according  to"  onr  deSnition,  the  con- 
cept of  horse  must  not  apply  to  any  s^peeial  horse,  but  it  must 
represeul  all  horws.  How  can  the  persons  who  are  confronted 
with  a  visual  image  of  some  particular  Bueephalus^  or  Ros- 
inunte,  be  said  to  have  any  concept  of  horses  in  general  ?  The 
correct  answiT  to  this  qwc^tion  13  at  once  suggested  l»y  a  ref^ 
erence  to  the  imagery  of  the  second  group  of  persons. 

The  word-image  "horse*'  evidently  does  not  pretend  tn 
refer  to  any  one  specimen  of  the  horse  more  than  to  another.  Ii 
13  purely  s^Tiiholie.  When  it  comes  into  our  consciousness  to 
sen'e  as  a  concept,  it  is  aa  thougli  we  had  agreed  mentally 
with  ourselves  to  aceefit  it  as  a  Tepresentative  of  the  physical 
eqvijne  genus.  Just  as  m  algehra  we  allow  the  early  leltera 
of  the  alphahet  to  stand  for  certain  quantities  in  our  prob- 
lems and  the  later  letters  for  cerfain  otliers,  making  tlie 
ajipropriate  practical  substitutions  at  the  completion  of  our 
computation^  so  here  we  symbolise  certain  objects  to  ourselves 
by  means  of  auditory  word-images.  We  mentally  manipulate 
these  image-ideae,  draw  certain  inferencea  and  then  execute 
the  suhstitutionH.  which  in  theee  cases  are  commonly  overt 
acts.  Having,  for  example,  reflected  hy  means  of  such  eon- 
ceptfl  upon  the  shortcomings  of  horses,  we  decide  to  purchase 
an  automobile.  The  concept,  which  is  primarily  menial,  is 
eventually  converted  into  movements  which  are  physieal. 
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That  a  thing  means  something  to  us  is  equivalent  to  baying 
that  it  symbolises  sometiiing  for  us,  tliat  we  are  aware  of  some 
of  the  relations  which  it  sustains  to  other  things.  Xow,  the 
mind  shows  itself  from  the  very  outset  as  a  relating  activity. 
We  have  previously  analysed  one  of  the  most  elementary  forms 
of  this  relating  j)rocess  in  our  account  of  rtx'ognition.  On 
the  level  of  perceptual  and  sensory  activities  the  crude,  vague 
identifying  of  one  expt*rience  with  an  antecedent  one  must 
represent  in  the  infant  consciousness  the  first  outcropping  in 
an  explicit  way  of  the  relational  factor,  the  (irst  ajjpearance 
of  the  awareness  of  meaning.  An  experience  which  is  recog- 
nised, no  matter  how  vaguely,  is  thereby  in  our  very  manner 
of  feeling  it  connected  by  us  with  something  else  not  |)resent. 

Meaning  in  Sensory  Material. — The  manipulation  of  the 
sensuous  material  of  exiwrionce — now  in  an  analytical,  dis- 
criminative way,  and  now  in  a  aynthesising,  associative  way — 
results  inevitably  from  the  very  first  in  the  disclosure  of 
innumerable  relations  involved  among  masses  pn'viously 
sensed  in  a  rude,  inchoate  manner,  (-ertain  typical  forms 
under  which  this  analytic-synthetic  develoj)ment  of  relations 
occurs,  wc  have  already  descrihe<l  in  the  chai>ter  on  attention, 
80  that  we  nwd  not  repeat  the  matter  at  this  point.  We 
are  emphasising  here,  however,  as  we  did  not  do  at  that 
juncture,  the  fact  that  our  noticing  of  differences  and  like- 
nesses in  the  material  i)resented  to  our  senses  rests  upon  our 
ability  to  note  and  employ  the  relations  which  these  proc- 
esses of  attention  throw  into  relief.  It  is,  in  short,  Ixvause 
the  elements  which  we  thus  break  out  from  the  total  mass  of 
unanalysed  sense  experience  possess  meaning  for  us,  symlwlise 
relations  of  one  and  another  kind,  that  we  can  emi»loy  them 
coherently  and  efficiently.  Without  this  element  of  a])pre- 
bended  meaning  they  would  renuiin  disconnected,  wholly  irra- 
tional and  inert  bits  of  mcntaliiy;  curious  perhaps,  but  cer- 
tainly useless.  The  element  of  meaning  joins  them  to  one 
another  in  a  vital  organic  union. 
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Pure  sfusation  can  Im*  lUought  of  as  bare  material  wholly 
devoid  of  meaniiiij:,  a  mere  'Uhaf;  and  wv  can  shnilarly  cou- 
ceive  of  sliet-r  meaning  disL-uuiicctii^d  from  all  imagery  or 
senijory  stuff.  In  actual  experitnct*  we  never  meet  eiUier 
eondition.  Spneatious  always  ha^e  si>me  meaning  ho^vev^*^ 
rudimentary,  and  meaning  is  always  drapetl  wpon  some 
carrier,  whether  image  or  sense  process.  Thiti  statement  h 
cortajnly  true  of  all  strictly  conscious  activities.  AMicther 
rational  processes  may  occur  by  means  of  suWonsciouB 
cerebral  action  and  without  conscioua  manifestations  is  quite 
another  question. 

Probably  the  most  fundamiMStal  fonn  of  this  consciousness 
of  meaning  and  relation  is  our  previously  mentioned  aware- 
ness of  sameness  and  difference.  We  know  at  once  without 
tutelage  of  any  kind  when  ivci  experiences  seem  to  us  the 
same,  and  when  they  Beem  difiTerent.  Evidently,  the  process 
of  recognition  is  closely  related  to  this  f^en^G  of  sameness,  if 
it  be  not.  indeed,  found  practically  identical. 

Heaning^  in  Ideational  Frocesses. — All  that  we  have  said, 
thus  far,  about  sense  perception  and  the  analytic-synthetic 
play  of  attention  upon  such  material  is  true  in  even  more 
obnoua  fashion,  when  we  come  to  speak  of  images  and  ideafl. 
The  idea  is,  aa  euch,  clearly  a  symbolic  atTair,  binding  its 
raison  tVi'trti  not  in  itself,  but  in  that  which  it  does,  that  for 
which  it  standi.  Evidently  meaning  ig  the  very  es&ence  of  tlie 
idea.  Moreover^  we  develop  the  meanings  and  relations 
among  our  ideas  by  means  of  just  the  &amo  kind  of  attention 
jimce«^rs  us  rharjtetcri&t'd  our  niuritpulalion  of  sensory  activi- 
ties. By  focuiwing  our  attention  now  upon  one  feature  of  a 
thought,  atjd  now  upon  another,  by  '*  abstracting."  as  it  is 
s<imetimt:'s  culled,  one  phase  or  another,  we  anaU'se  our  ideas, 
compare  them  with  one  another*  and  no  come  to  the  discern- 
ment of  unsuepectcd  reUitiona*  of  unrealised  likenesses  and 
dilTeretu'cs, 

Psyohologioal  Basis  of  Meaning, — r.^vchologi5tg  are  by  no 
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means  agreed  as  to  the  preci.'^o  nature  of  tlip  mental  aetivi^ 
by  moans  of  wliiuh  we  apprehem!  n^hitioiiij,  Certain  writers 
make  the  whole  achievement  a  function  of  attention,  ant)  dis- 
claim the  neue&^ily  for  any  fiirtlier  explanation.  Attention 
is  declared  to  be  in  its  very  e&sentt.'  a  relating  aetivily,  and 
consequently,  so  far  as  wi^  iittend,  we  alwuvB  attend  in  a 
relational  way-  Other  writers  nmintnin  that  jnst  as  certain 
moments  of  consciousness  arc  cognisant  of  i>crccpt8  or  hnagcs, 
so  certain  other  momrnts  are  co<^isant  of  relations.  Thus 
James  speaks  of  our  having  **  feclinp  of  reUitiou,'*  e.  g.,  a 
feeling  of  "and,"  a  feeling  of  "  if/'  and  a  feelin;;  of  **  for.'* 
Certain  psycliologists  of  this  way  of  thinking  recogr.iie  what 
they  call  "relational  elements"  of  conflcioiisncss  conijiarable 
with  sensation  elements. 

A  complete  coni^i deration  of  thia  matter  would  take  ufl 
too  far  afield  into  unsettletl  prineiploa,  and  the  reader  nnist 
tempi»rnrih  countenance  tlio  author'a  dort^matic  general  ^tatc* 
mcnt  that  the  con^'jousnea^  nf  rehuion  is  a  bai^al  fjictor  in 
all  activities  of  attention;  that  our  attention  is  ^ometimea 
more»  and  sometimes  lc8&»  ilirtTtcd  toward  tlic  extant  reia- 
iwus  tlmn  toward  the  ihiiujs  rel(itc<l;  but  that  no  moment  of 
cognitive  conflciousinesa  is  wholly  lacking  in  the  awareness 
either  of  relations  np  objcrtg.  The  distinction  br-twcen  objecta 
and  relations  dimply  namcB  two  features,  the  static  and  the 
dynamic,  of  a  common  phenomenon.  The  relational  proc- 
nst^  arc  pfThap*J  1k*sI  rharnclerised  as  atlitndcs.  The  inind 
Ifl  in  a  dilTiTcnl  condition  of  ^expectancy  after  hearing  the 
word  "and/'  from  that  which  it  manifests  after  hearing  the 
word  "if."  The^  difTerenccs  arc  no  donUt  often  rcflccli'd  in 
different  uvr.ri  motor  mts  and  perhaps  always  by  dHTerent 
nascent  ones.  Some  of  these  motor  exprt^seions  will  be  found 
ap|x>nring  In  1hi>  cbix*king  and  releasing  of  the  breathy  aa 
anyone  may  verify  for  hhnwif. 

Wc  come  nest  to  consider  conception,  which  conAtitnles  th<* 
moat  oTcrt  and  chiborale  form  assumed  bv  our  consciouaneaa 
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of  meaning,  a  form  in  which  psychologists  and  pliilosophers 
have  always  been  spooially  interestetl. 

The  Nature  of  Conception. — In  oirr  illustrations  of  Uie  lOiin- 
ner  Ju  wliich  we  consciously  avail  oun*clves  of  the  Icasona 
taught  us  by  experienct*,  we  have  implied  that  memory  and 
imagijmtion  operate  by  BiimnioTiin^  sjjocific  evenU  which 
apjily  iu  the  proUU-m  iniint;Jiat*'ly  confronting  us.  This  is 
often  tho  case.  Thus,  I  find  myself  puzzled  as  to  the  beet 
method  for  getting  to  some  very  remote  country  town.  I 
attempt  to  recall  what  railroad:?  I  employed  to  get  tluTe  a 
year  ago,  and  I  solve  my  {>robk*ra  by  applying  the  recollection 
wltifh  comers  to  me  of  tliiu  particular  achievement*  I  remem- 
ber that  1  took  the  A  and  B  to  junction  D,  waited  two  hours 
and  got  a  train  on  the  X  and  Y  to  my  destination.  But 
many  ca&cs  in  which  we  apply  the  fruits  of  past  experience 
are  of  a  diiTercnt  order  from  this.  Thus,  if  1  am  purchasing 
BC^ientific  instruments  from  a  French  firm,  1  must  convert  the 
prioeji  in  their  enta!o;xue  from  franes  into  dollary.  Tld^  I 
accomplish  by  first  bringing  to  mind  my  idea  of  a  franc,  as 
being  ap[>roximatcly  a  fifth  of  a  dollar,  and  then  performing 
the  appropriate  arilhnietienl  operation.  In  this  ease  I  obvi- 
ously employ  my  memorj'  in  meeting  my  necessities;  hut  it 
IB  memory  in  the  form  of  reproductive  iinagtDiitinn  upon 
wliieli  I  fall  back,  and  not  necessarily  the  memory  nf  any 
sitiffle  event  or  experienee,  as  in  the  ]ireroding  instance. 
Again,  I  nni  interested  in  certain  philanilirofiic  eiTorta  at 
so*:iaI  reform,  and  I  fmd  that  the  programme  which  I  am 
invited  to  support  involves  l>elier  in  the  hereditary  nature  of 
acijuired  eharaeteristicrt.  The  theory  at  issue  maintains  that 
vicious  Iraita  are  acquired  and  tran^^mitted  from  parents  to 
children,  and  my  cfwtrilmtion  i?i  Mieited  In  tl^e  furtherance  of 
a  proji»ct  to  prevrnt  the  pos^^ibility  of  such  acfpiiremcnt  and 
tranflmiseion.  Immediately  I  finrl  my  mind  busying  itaelf  with 
the  i'lca  of  hcrerlily,  and  my  final  action  19,  perliap?,  ih*leni<incd 
by  the  conclusion  which  I  am  able  to  reach  upon  this  point. 
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Now  in  these  last  two  cases  my  use  of  the  idea  of  a  franc 
or  my  idea  of  heredity  clearly  does  not  necessarily  involve 
an  immediate  reference  to  any  single  and  specific  experience 
of  francs  or  heredity.  1  might,  of  course,  make  the  applica- 
tion in  this  way,  if  1  chose.  1  might  allow  my  mind  to  dwell 
on  the  last  occasion  upon  which  1  saw  a  franc,  and  on  the 
last  book  in  which  I  had  read  of  heredity.  But  this  is  by  no 
means  essential,  and  often  would  not  occur  under  such  cir- 
cumstances as  we  have  su])poscd.  Accordingly,  these  ideas, 
to  wit,  franc  and  heredity,  are  mental  devices  by  which  we 
succeed  in  symbolising  for  ourselves  in  the  one  case  a  num- 
ber of  objects,  and  in  the  other  case  a  number  of  relations, 
without  the  necessity  of  calling  to  mind  any  particular  occa- 
sion upon  which  we  have  come  in  contact  with  them.  We 
use  these  ideas  fearlessly  in  our  reasoning,  and  when  we  have 
reached  our  conclusions  we  make  the  application  to  the  con- 
crete instance  in  hand,  with  entire  confidence  that  the  event 
will  justify  our  action — and  generally  it  does.  Such  ideas 
as  these  arc  what  are  usually  called  concepts,  and  taking  such 
cases  for  tlie  moment  as  reliable  illustrations,  we  may  say, 
following  the  common  usage,  that  conception  is  that  mental 
operation  by  means  of  which  we  bring  together  the  common 
points  of  our  various  experiences  and  mentally  consolidate 
them  into  ideas;  ideas  trhich  tre  arc  then  able  to  use  as  synu 
bols,  or  representatives,  of  these  manifold  items.  We  apply 
the  term  *' concept*'  to  this  idea,  the  term  "conception"  to 
the  iMontal  operation  in  which  the  idea  is  produced.  The 
derivation  of  tlu*  word  concept  (from  concipcre,  to  take  in) 
may  assist  us  to  bear  the  facts  in  mind. 

If  concepts  are  general  ideas  of  the  kind  we  have  indicated, 
it  is  evident  that  we  must  possess  them  in  large  numbers. 
Concepts  of  men  and  horses,  houses  and  trees,  hats  and  tables, 
with  others  of  like  ilk,  must  constitute  a  large  part  of  our 
mental  furniture.  We  must  also  have  concepts  of  such  things 
as  colour,  odour,  and  sound;  concepts  of  physical  relations. 
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like  position^  orderj  and  time;  concepts  of  morat  attribute^t, 
such  as  good  and  evil,  and  dozens  of  other  forms  too  nuraer- 
ous  to  mention.  We  ehaU  probably  get  ahead  mo&t  rapidlv 
in  our  analysis  if  we  take  sonae  special  instance  of  coQcepiion 
and  eiaraine  the  mental  pro<:*ese<^  involved  in  it.  Take  in 
this  way  fine's  general  idea  of  horse. 

Concept  and  Imag«. — ^If  1  say  to  a  group  of  persons, 
"  Fix  your  attention  firmly  upon  your  idea  of  horse,"  a  cer- 
tain number  of  ibom  are  aure  to  find  a  visual  image  of 
a  horse  arising  in  tbetr  minds.  ^Vnother  group  will  find  tJiat 
the  auditory-motor  M^ord-image  "horse"  is  present  in  their 
eoni*eiou^neas,  Xow,  according  to  our  definition,  the  con- 
cept of  horse  must  not  apply  to  any  special  horse,  but  it  must 
rf*present  all  horses.  How  can  the  per^na  who  are  confronted 
witii  a  visual  image  of  gome  particular  Bucephalus,  or  Rus- 
inante,  be  said  to  have  any  concept  of  horses  in  gvneral?  The 
correct  answer  to  this  question  is  at  once  suggested  by  a  ref- 
erence to  tile  imagery  of  the  second  group  of  persons. 

Tlie  word-image  ''  horse  '*  evidently  does  not  pretend  to 
refer  to  any  one  si)ccimen  of  the  horse  more  than  to  another.  It 
is  purely  symbolic*  When  it  comes  into  our  consciousness  to 
serve  as  a  concept,  it  h  as  though  we  had  agreed  mentally 
with  oursL'lvcs  to  accept  it  as  a  representative  of  the  pliysical 
equine  gt^nus,  Ju?t  as  in  algebra  we  allow  the  earlj  letters 
of  the  alphabet  to  stand  for  certain  quantities  in  our  prob- 
lems and  tile  later  letters  for  cerfain  others,  making  Ihe 
apjiropriate  practical  substituHona  at  the  completion  of  our 
computation,  so  here  we  symlxjlise  certain  objects  to  ourselves 
by  means  of  auditory  word-images.  We  mentally  manipulate 
these  image-ideaf,  draw  certain  inference  and  then  execute 
the  6ub«titution&,  which  in  these  cases  are  commonly  overt 
acts.  Having,  for  example,  reflected  by  means  of  euch  con- 
cepts upon  the  shortcomings  of  horses,  we  decide  to  purchase 
an  automobile.  The  concept,  which  i^  primari!y  menial,  \a 
eventually  converted  into  movements  which  are  physical. 
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N'ow,  the  case  of  the  persons  who  "aae  visital  images  U  in 
no  ri'S[KH?t  fundamentally  different  from  that  of  Uk-hc  u^ers 
of  word  imagf^ry.  The  visual  itnage  niaj*,  to  bo  sure,  for  bet- 
ter or  for  worse,  be  a  kind  of  copy  of  an  individual  in  the 
cla,*is  wliidi  it  is  supposed  to  represent.  At  least  it  h  ofti.'ii 
a  rtvognisable  copy  of  one*  of  oiir  perceptions  of  aui.h  an  indi- 
vidual. But  provided  that,  in  our  use  of  an  image^  we  rec- 
o^iae  it  as  really  symboli.^ing  the  doss,  and  not  an  indi- 
ridual,  and  use  it  inttrnding  it  to  acenmplish  this  purpose  for 
us,  it  is  a  matter  of  considerable  indifference  what  special  kind 
of  imagery  we  happen  to  employ,  whether  visual,  or  auditory, 
or  motor.  Of  course  word  imagea  are  freer  from  tlie  possi- 
bility of  suggesting  misleading  concrete  details  than  images 
of  other  varieties.  But  even  they  may  be  vitiated  by  eironeoua 
imj)!icationa  of  one  or  another  kind, 

We  shall  now  and  then  meet  peraone  who  will  insist  that 
their  idea  of  horse  does  not  involve  any  detectable  imagery 
of  any  kind.  They  "just  know*'  what  liorae  means  and  that 
is  all  there  is  to  it.  People  of  this  tyi>e  represent  several 
forms  of  reaction.  In  many  instances  this  report  is  due  solely 
to  introspecti%'e  ohtuseness  and  lack  of  practice  in  detecting 
mental  proeeg*iee.  With  some  the  imagen'  is  of  a  llceting 
vocal-word  character  which  they  readily  overbtjk.  With  cer- 
tain ones  there  niny  l>e  a  fiupprr-ysed  pronunciation  of  the 
word  and  beyond  this  they  employ  no  thought  machinery  at 
all.  In  a  few  case^  there  exifits  a  very  subtle  fonn  of  motor 
iniajerery,  or  even  overt  movement  itself  may  he  use^l.  The 
najMi-ent  movements^  or  imajrfw  of  movement,  may  be  con- 
nected with  the  conceived  object  in  any  way  whatever.  They 
may,  for  example,  he  tracery  mnvcmentfi  of  hand  or  eye. 
Anything  to  which  the  meaning  *Tiorse''  can  he  attached  will 
Bcnre. 

Two  important  points  emerge  from  the  preceding  e:fflmina- 
tion.  (1)  The  concept  normally  involves  an  image,  wliether 
concrete,  verbal,  motor,  or  what  not,     A  substitute  for  the 


CONSCIOUSNESS  OF  MEANING 


*5J 


image  in  tlie  form  of  nascent  movement  may  possibly  be 
employed  at  times;  (3)  Whatever  image  we  use,  it  is  the 
specific  meaning  whicli  we  attach  to  it  that  constitutes  it  a 
concept.  These  two  considerationa  make  clear  how  it  comes 
about  that  our  thought  processes  eeem  often  so  different  on 
difTenmt  occasionSj  even  when  we  have  been  thinking  about 
the  same  Bubjeet.  Of  course,  the  order  of  our  thonghta  might 
easily  vary  at  diifcrcnt  times,  and  our  concinsiona  might  vary. 
But  how  is  it  that  we  can  think  about  the  same  things  wben 
the  content  of  our  thought  is  so  diflerent?  The  content  of 
our  thought  is,  ao  far  at  least  as  concerns  the  knowledge 
proee>s,  largely  made  up  of  imagery.  To-day  tlii^  may  be 
principally  auditory  and  verbal,  to-morrow  largely  visual. 
It  may  be  on  the  one  occasion  vivid  and  detailed,  on  the  other 
evanesoont  and  wholly  schematic.  But  provided  I  use  the 
different-  images  to  stand  for  the  same  meanings  on  the  two 
days,  1  shall  eome  out  perfectly  well  and  my  thought  will 
unquestionably  have  be£*n  about  the  snmt'  object  and  its  rela- 
tions. Thus  it  comes  to  pa&s  that,  although  we  never  have 
literally  the  same  image  present  twice  in  our  coneciousnesfi^ 
we  nevertheless  can  Hiink  the  same  meaning  again  and  again. 

The  G-eneric  Idea. — This  eeems  the  appropriate  place  to 
refer  lo  a  theory  whieh  certain  eminent  psychologists  have 
espoused,  i,  e.,  the  theory  of  generic  ideas.  The  hypothesis 
upon  which  the  theory  rests  is  that  our  repeated  visual  per- 
coptufll  experiences  of  tables,  for  example,  result  in  producing 
a  kind  of  comjjogite  mental  photograph  of  tables.  Such  a 
composite  photograph  would  evidently  servo  us  whenever  we 
wished  to  think  of  tables  in  general;  that  is  to  say,  it  would 
serve  ns  a  con<¥pt.  We  might  use  other  images  for  the  same 
puf  po.^e,  conspieuoiiisly  our  word-images ;  but  we  might  equally 
well  use  this  composite  visual  image.  It  is  held,  therefore, 
that  the  generic  image  is  a  sort  of  rmhryonic  concept,  more 
concrete  than  the  true  concept,  but  lens  concrete  than  (he 
imagci^  of  particular  objects;  in  short,  a  trangilion  fornv. 
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We  shall  make  only  two  comments  upon  this  theory.  In 
the  first  place  it  is  extremely  difficult  to  determine  whether 
or  not  we  really  have  such  composite  images.  It  would 
obviously  be  very  difficult  to  say  with  entire  confidence 
whether  an  image  possessing  the  indefiniteness  of  outline  and 
the  indistinctness  of  detail  which  a  true  composite  would 
undoubtedly  possess,  w^ere  actually  a  representative  of  innu- 
merable individual  perceptions;  or  simply  a  blurred,  vague, 
imperfectly  reinstated  image  of  some  single  perception.  In- 
trospectively,  that  is  to  say,  the  evidence  can  hardly  be  made 
conclusive  in  support  of  the  theory.  Moreover,  the  brain, 
processes  involved  in  the  production  of  such  an  image  are 
somewhat  difficult  to  understand  when  brought  into  connec- 
tion with  our  sui>posed  ability  to  call  up  images  of  specific 
objects  belonging  to  a  given  class,  of  which  we  might  also 
have  a  generic  image.  However,  there  is  perhaps  nothing 
impossible  about  the  theory. 

In  the  second  place,  so  far  as  concerns  the  function  of 
conception,  it  apjKjars  at  once  that  such  a  generic  image 
would  belong  to  the  class  of  images  which  we  may  call  "  copy- 
images,"  in  distinction  from  images  which  purport  to  be 
merely  symbols.  All  images,  are,  of  course,  symbolic,  so  far 
as  they  stand  for  something  not  themselves,  and  all  images 
arc  copy-images  so  far  as  they  serve  to  reinstate  special  forms 
of  sen<e  pert'e])tion.  An  auditory  image  may  be  in  this  way 
a  copy,  good,  bad,  or  indifferent,  of  an  acoustical  perception. 
A  visual  image  may  likewise  simulate  some  visual  perception. 
But  the  auditory  image  may,  on  the  other  hand,  serve  to 
symbolise  some  visual  exi)erience,  and  the  visual  image,  e.  g,. 
the  visual  image  of  a  word,  may  also  symbolise  something  of 
a  non-visual  character.  Evidently,  copy-images  may  l>e  hope- 
lessly inadequate,  as  copies,  to  stand  for  generalised  relations. 
So,  to  revert  to  our  original  illustration,  a  visual  image  of  a 
table  would,  as  a  mere  copy,  be  an  unsatisfactory  representa- 
tive of  the  class  "table,"  for  no  single  image  could  embody 
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all  the  peculiaritie^i  of  all  tables*  This  limitation  would  be 
true  of  the  comj)0^ite  image,  supposing  it  to  exist^  as  of 
other.  It  is  only  as  such  an  image  is  employed  syin- 
boliculiy  that  it  serves  satisfactorily  as  a  concept  of  the  class 
"  table,"  But  an  image  of  any  table  whatever  would  sene 
this  purpose  well  enougli,  provided  only  that  in  our  tliinking 
we  used  it  with  this  rL-eogaiscd  intention.  Furthermore,  the 
word-linage,  which  commonly  has  no  r^eniblance  whatever 
to  the  objects  symbolised,  is  always  available.  So  that  taking 
account  of  these  considerations — the  doubt  as  to  the  actuality 
of  tlie  generic  image,  and  the  absence  of  any  special  fitness 
in  it  for  aenricc  as  the  basis  of  a  concept — we  may  safely  omit 
further  discussion  of  it. 

Conception  and  Language. — Our  analysis  of  conception  ha^ 
brought  out  the  fact  tlial  it  is  by  means  of  this  inoutal  pror- 
esa  that  we  are  able  to  make  our  thoughts  the  vehicles  of 
definite  meanings.  It  is  a  familiar  fact  that  language  has 
a  precisely  eimilar  function.  The  inference  at  once  sujLi^gesIs 
itself  that  langiiage  may  be  nothing  but  an  elaborate  con- 
ceptual system,  and  this  inference  is  essentially  correct. 
When  we  communicate  with  others  we  give  our  ideas  outward 
expression  in  spoken  words,  which  serve  as  concepts  to  the 
hearer.  Wlien  we  are  cngagtHi  in  reflective  thought,  we  ahall 
often  find  that  we  are  thinking  in  terms  of  word^images,  and 
these  word-images  in  such  cat^es  serve  as  our  crmcepta.  Lan- 
guage is  thus  not  only  the  great  social  medium  of  thought 
exchange^  it  is  also  in  large  measare  the  Tnedium  of  subjective 
thought  pnx'esses. 

Some  (isychologists  maintain  that  all  concepta  are  of  the 
langunge  variety,  and  philosopliers  formerly  contended  that 
no  readoning  would  be  possible  without  language-  Both  of 
these  views  are  nndonbtedly  too  extreme.  We  do  sometimes 
reason,  and  we  may  have  a  considerable  number  of  concepti?* 
witliout  resorting  tn  vi-rl^nl  hin^un^e.  Xevertbele.*?,  the  supple- 
mentary statement  must  be  made  thai  language  is  tlie  great 
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conceptual  inechanismj  and  that  we  depend  iipon  it  far  more 
tlian  upon  any  other  mental  material  for  conveying  our  mean- 
ing, not  only  when  we  conuuune  with  others,  but  also  in  qut 
own  private  thinkmg. 

In  the  UHC  of  spoken  langim^,  &s  well  aa  in  tfic  use  of 
verbal  imager  rlicn  we  ure  retloL-liug.  the  thought  prx-es*  is 
often  so  rapid  that  we  have  no  distinct  conaciousueag  of  the 
word&  as  sui'h.  The  stress  of  our  interest  and  attontion  t» 
upon  the  meaning  which  we  are  seeking,  and  tliis  seems  often 
to  attacli  to  the  verbal  activity  in  ita  entirety  a»  a  sentenoc, 
or  a  series;  of  sentences,  rnlher  than  to  the  isolated  words. 
This  fact  does  not,  however,  prejudice  tfie  trutit  of  our  gen- 
eral assertion  that  words  sene  as  our  most  important  con- 
eefitnnl  symbols. 

Theories  of  the  Origin  of  Xtm^age. — The  origin  of  vwal 
hmguage  has  been  connetrted  with  a  number  of  influences 
of  which  thrpo  may  be  mentioned.  (1)  Certain  emnlions 
lead  instinctively  to  vocal  exprctwionB,  e.  tf.,  the  cry  of  fear 
nnd  the  snarl  of  rngo.  In  the  animal  world  fiuch  exprpssinns 
are  ulTw:tively  em]>lnyed  as  a  means  of  rommuntenting  mental 
fitfttes.  The  tlieory  of  the  tirigin  of  langujige  from  such  cries 
is  ordinarily  known  as  the  *intprjertional.'  (2)  When  crips 
*»f  Ibis  kind  and  other  natural  rounds  are  unitaird  to  indimtr 
to  otherjf  (he  ohJH-t  or  condition  which  naturally  produces 
them,  e.g,,  harking  to  oonvey  the  meaning  Mo^,'  we  have  Inn- 
guuge  in  a  more  genuine  flense.  The  theory  that  language 
arises  in  this  way  is  known  as  the  'onomntoitoctic.'  It  may 
be  more  hripfty  style*!  the  ^imitative/  This  the<)ry  liws  heen 
given  certain  very  subtle  elaborations  into  which  we  cannot 
go.  Both  the  interjet'tional  and  the  imidilive  theory  empha- 
sise j>reftumahly  true  stages  or  factors?  in  the  priwcss  of  lin- 
guistic development.  The  first  probably  indicates  correctly 
the  source  from  which  the  material  of  language  is  drawn. 
The  »<'*'ond  designates  (vnc  mellmd  at  least  by  which  thiB 
material  gains  real  linguistic  |iro]>erties.    (3)  We  may  add  Llie 
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prescicntific  doctrine  that  language  was  given  to  man  Uy 
direct  aot  of  Providence. 

Vocal  language  is  originally  not  different  in  charack*r  from 
vifiible  gesture  wlilcli  it?  quito  competent  to  convey  nifunings 
and  has  from  tlie  iir&t  been  employed  for  this  purpose,  wit- 
ness the  pruclice  of  animals,  primitive  peoples,  and  doaf- 
mittes.  IndtHid,  everybody  uses  such  gestures  to  su|ij>!cmeut 
the  nieimiug  of  words.  Among  cultuR^d  peoples  this  i^  espe- 
cially true  of  the  Latin  races.  Like  all  concepts,  one  of  the 
most  useful  funetions  of  the  developed  word  l^  to  sMgg^t 
attitudes  without  the  necessity  of  filling  in  details  of  mean- 
ing with  concrete  material.  Words  still  retain  therefore  their 
primitive  connectien  with  gesture  and  attitude.* 

LangTiftge  in  Eelation  to  Particular  and  General  Ideas. — 
The  conceptual  use  of  language  brings  readily  to  our  notice 
certain  fact*  which  bear  significantly  u[)on  our  present  topic. 
We  defined  conception  as  a  profojs^  of  forming  general  idcu.s 
and  thi8  eeems  to  be  the  most  striking  feature  in  the  prw^ess. 
But  if  words  can  be  regarded  as  concepts,  we  mu^t  have  con* 
eepte  of  individual  objects  as  well  as  of  classes;  or  at  all 
events  our  method  of  thinking  individual  objects  must  be 
Bimilar  to  onr  method  of  thinking  classes.  This  is,  indeed^ 
the  fact.  We  really  have  a  concept  of  Jupiter,  as  well  as  of 
goda;  a  concept  of  earth,  as  well  ns  a  concept  of  planets;  a 
eontvpt  of  this  particular  book,  as  well  afi  of  books  in  general. 

"The  piioice  of  voool  mOTomcnts  rathi?r  than  some  oth(*r  form  of 
movement  to  f't-rvv  Our  lanjjuage  function  has  bp<*ii  connGctpd  vritli 
vnrinii-i  rtui^r'<.  \Vf  kiictw  thiit  oxoilfiJipnt  |)rixLiirt^n  mii^mlar 
ii-  y  V  ill!  1 K I IfsU  M IIB  lilt ri  vnitW ^'  uUJWt.^ >  Tbfge-mia  utliui  iiluiilm- 
thifi  way,  an«]  in  bir^o  uLr-brf»thiM;jr  aninmla  at  Wa»t  aitiliblo  ^ouniU 
ttre  iin'vitul>k>  cr>nMM|iipt]feH  t^t  t^uch  djaturbfl(ic"t».  Moreover,  the 
VfWfll  ranU  hnvc  tin  nlhpf  jijiporUtnt  funi'linn  to  hp  intfrfore*!  with 
by  thoir  vocal  iis*^  for  tan(riia(;p*  '  Hutiinl  \9.  iM'ttct  malertul  than  lii.rtit* 
wliidi  U  it*  only  scriou*  rompetttor,  for  um'^  in  dircet  ccntiniunicn- 
tifm,  for  it  ih  niorc  indcpoiKliMit  of  mnAtantly  rpourring'  coTiclitions, 
<?.  .(jr.,  ilarKnesft  uml  int^rreniijjt  ohjert<'  |  Tlip<ie  and  other  simiiar 
tPHHOTi*  prolwiMy  nrr^'tint  for  Ih?  fldoptiffli  of  vtvrn]  soiindfi  for  tin* 
gDiHtif  ii«i'*^  nIflioiijrU  «i»rh  »*ftl**rlif»n  may  in  tlip  firnt  instanro  hnve 
involved  very  little  of  conscious  choice.     (Cf  Judd>  P&jcliology.) 
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We  have  only  to  remember  that  conception  is  after  all  at 
bottom  simply  a  mental  process  of  designating  meanings,  to 
see  that  we  can  in  this  way  indicate  any  meaning  we  wish; 
e.  g,,  the  meaning  of  a  single  object  or  a  dozen ;  the  meaning 
of  a  mathematical  relation,  or  of  an  historical  relation;  the 
meaning  of  a  familiar  object,  or  of  an  impossible  one.  In 
each  and  every  case  we  shall  have  a  concept,  and  in  most 
cases  a  word,  or  a  word-image,  will  be  a  very  convenient 
device  by  means  of  which  to  think  it. 

We  may  easily  connect  the  process  by  means  of  which  we 
gain  concepts  of  single  objects  with  the  process  by  means  of 
which  we  obtain  general  ideas  of  classes  of  objects,  if  we 
observe  that  in  both  cases  we  have  simply  set  a  boundary  line 
about  certain  things;  in  the  one  case  the  boundary  contains 
one  object,  in  the  other  it  contains  an  indefinite  number. 
But  in  both  cases  our  mental  act  has  been  the  distinguishing 
of  one  kind  of  meaning  from  all  other  kinds  of  meaning. 
That  form  of  the  process  in  which  our  idea  refers  to  some 
common  projMjrty,  or  properties,  of  a  number  of  exjjeriences, 
like  hardness,  or  blackness,  or  goodness,  has  commonly  been 
regarded  as  the  true  type  of  conce]>tion,  because  we  appear 
in  such  cases  to  have  abstracted  the  common  qualities  of  a 
number  of  events,  then  generalised  u])on  these,  and  so  obtained 
the  concept,  or  general  idea.  But  the  process  by  v,-hich  we 
reach  a  concept  of  a  single  objwt  involves  abstraction  just 
as  truly,  if  not  so  extensively,  as  the  previous  form  of  opera- 
tion. To  obtain  a  concept  of  London  involves  setting  the 
idea  of  London  off  against  all  other  ideas;  involves  abstract- 
ing it  in  a  perfectly  definite  way.  In  a  sense,  too,  our 
concept  of  London  is  just  as  complete,  just  as  universal,  as 
is  the  concept  city.  It  applies  to  all  of  its  object,  as  truly 
as  does  the  concept  city,  and  it  is  in  a  measure  an 
accident,  an  irrelevant  incident,  that  the  total  object  re- 
fern*<l  to  is,  from  the  practical  point  of  view,  singular  and  not 
plural. 


CONSCIOUSNESS  OF  MEANING 


aS9 


» 


The  procese  by  which  we  actually  come  into  possesBion  of 
Bome  of  our  more  abstract  geaeraL  ideas  is,  perhaps^  more 
complicated  than  that  by  which  we  gain  our  concepts  of  par- 
ticulars. But  tlio  fundamental  distinction  between  the  two 
kinds  of  coaceptsj  after  we  have  attained  them,  resides  In  the 
fact  that  the  one  emphasises  jjoints  of  identiiif  and  sameness 
among  the  various  elements  of  our  experience,  the  other 
empbasiaes  primarily  points  of  difference.  Strictly  ^peaking^ 
then,  we  may  be  sure  that  we  have  concepts  of  single  objects, 
as  well  as  of  classes  of  objects.  We  have,  also,  concepts  of 
abstract  attributes,  concepts  of  relations  of  all  kinds.  There 
is  no  meaning  of  any  sort  accessible  to  our  intelligence  for 
which  we  may  not  have  a  coacept.  Indeed,  in  the  broad 
sense  of  the  term,  every  idea  is  a  concept. 

On  the  whole  it  ig,  perhaps,  eaaier  to  follow  the  older  usage 
and  to  retain  our  original  provisional  definition  of  the  con- 
cept afi  a  generalising  idea»  and  then  to  remember  that  such 
ideas  sometimes  generalise,  so  to  speak,  upon  single  objects, 
qualities^  or  relations,  rather  than  to  recast  our  definition, 
which  would  then  vary  somewhat  ambiguously  from  that 
traditionaUy  employed.  After  all,  the  fundamental  points 
about  concepts  are  those  we  have  already  mentioned,  which 
evidently  remain  untouched  by  these  questions  of  the  number 
and  character  of  the  objects  to  which  the  concepts  refer:  that 
is,  (I)  tlie  existence  of  the  concept  aB  a  concrete  thought, 
which  we  call  an  inuige  or  idea;  and  (2)  the  use  of  this 
image-idea  to  convey  to  ourselve,*,  or  to  others,  some  definite, 
recognised,  and  intended  meaning. 

Scientific  Concepts. — It  shouM.  perhaps,  be  Teroarked  at 
this  point  that  the  scientific  and  logical  concept  is  generally 
credited  with  a  higher  degree  of  exactness  and  precision 
than  our  definition  suggoete.  The  concepts  of  ftcience,  such 
a»  "metal,"  are  gotten  by  a  process  of  abstraction  and  com- 
parison, the  result  nf  which  is  then  expressed  in  tbe  most 
rigorouflly  exact  verbal  definition.    Evidently,  however,  these 
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are  not  the  concepts  of  practical  life-  Scientific  concepts  are 
ouicomes  of  ilt>(initt?ly  reflective  processesi,  wbereaa  the  con- 
cepta  of  daily  life  havL-^  many  of  them  originated  io  the  rough 
**give  and  take"  of  practical  ejtperience>  without  any  ejtplicitly 
r<^fiectivc  (k^liljeranon  at  all. 

The  General  Function  of  Conception. — The  general  func- 
tion and  value  of  conception  in  the  economy  of  the  psycho- 
jihyt^ical  ore;ani3m  is  probably  so  ohvious  as  to  roriuire  no 
further  olahoralion.  It  may  be  descrihcd  as  the  great  sini- 
plifii?r  of  mi'utnL  opoTaiions,  the  labour^aving  device  hy 
nutans  of  which  we  are  enahlpd  to  accomplish  willt  sin;:1e 
ideaa  the  work  which  oUicrwiiie  might  rcquirt^  Lhe  cooperation 
of  Tiinny.  It  only  remains  to  call  attention  afro&h  to  the  fact 
that  the  mental  cainicity  which  permits  i\m  condensation  of 
the  moaning  t»f  many  cxjH."rt('ncei5  into  the  meaning  of  a  single 
image  k  generieally  one  and  tlie  same  with  that  apprehen- 
sion of  meaning  whicli  renders  perception  inteUigible,  imag- 
inatinn  ^i^.'-nififBiit,  and  mt^mory  coherent. 

Neural  Process  and  Conception. — So  far  as  conception 
involves  imiigery,  it  necessarily  follnwg  that  it  depend*^  upon 
tljc  reaction  of  tlinse  areas  in  the  cereliral  cortex  with  which 
(he  st*vernl  sense  organs  are  mopt  ifinnediately  connected,  Jiv- 
yond  this  we  can  say  very  little,  save  that  there  seems  some 
reason  to  hiOieve  thnt  all  the  ni^re  reflective  and  Tatincinntivo 
fonnji  of  thovtght  pn>reflj?  involve  in  an  important  way  th© 
nclinn  of  llio  Flot-hsig  association  centres.  It  must  hei 
fninkly  admitted  tliflt  «l  the  present  moment  the  neural 
counterparts  of  these  higher  and  more  rwondite  phases  of 
pwychical  activity  are  practically  unknown.  Tt  aeema  clear 
thnt  they  iniint  in  large  measore  involve  the  action  of  the 
Rnmr  nn^as  thnt  nre  eoncernrd  in  prrrrption  and  in  simple  act« 
of  memory.  Btit  the  nature  of  the  difTerences  in  the  form 
of  the  nervous  action,  when  the  pstvchical  act  is  one  of  pro- 
longed reasoning  with  the  ufc  of  elaborate  concept*,  as  con- 
trasted with  the  mere  accidental  calling  to  consciousness 
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some  familiar  visual  ima^^  for  example,  is  still  altogether  a 
matter  of  sijceulation  and  hypotliesiB, 

TKe  Genesis  of  Conception, — We  havo  rcpcmicdl}  soon 
reason  lo  bulieve  lltal  uu'iital  life  is  in  all  esseotial  respects 
like  other  life  plionomenii,  manifesting  periods  of  growth, 
maturily.  and  dncay.  This  vi<'w  leads  us  to  cxpett  a  gradual 
unfolding  of  the  tjpical  plia£t*s  of  consciousness,  \i"hich  ure 
at  the  outset  latent  in  the  infant  mind,  rather  than  the  sud- 
den appearance  at  different  limes  of  totjdly  n(»w  ktnds  of 
mental  operation.  The  detolopnient  of  conception  is  no 
exception  lo  this  rule. 

The  appoarnnec  of  a  rude  type  of  rtx'o^nition*  which  we 
have  diswverod  to  be  the  prototype  of  tlio  developed  act  ol 
conception*  may  be  detected  very  early  in  infant  conscious* 
neas.  But  it  is  exceedingly  difficult*  not  to  say  imjHissible, 
confidently  to  dcsi^ate  the  precise  mcMnent  at  wliich  the 
first  general  idea  is  elaborated.  The  facts  suggest  that  babies 
generalise  in  a  rough  way  upon  their  experiences  at  a  very 
early  date.  Or,  if  they  do  not  positively  generalise,  they 
accomplish  the  same  result  negatively,  hy  failing;  adequately 
to  distinguish  and  analyse-  Infants  a  few  days  old,  if  given 
some  distasteful  medicine,  will  often  refuse  utterly  for  hours 
aflertt'nrd  to  take  anything  into  their  mouths,  and  for 
indefinite  periods  will  reject  the  medicine  Uself.  It  would 
prohahly  he  jihstirtl,  however,  to  suppose  that  tlie  baby  has  at 
this  time  a  general  idea  of  medicine,  although  one  might  with 
propriety  irfieak  of  a  gfnernlisted  motor  rrartion,  Nor  would 
such  a  dejicripiion  detract  from  tlie  genuinely  conecptional 
nature  of  the  reaction,  for  the  ronc^ptu  of  athilis  may  also  ht 
ronsitfrrfd  as  formx  of  ffentralised  motor  artirihf.  As  soon  as 
language  app**an!.  from  the  fourteenth  to  the  twenty-eighth 
month,  the  formatifm  and  growth  of  general  ideas  ia 
immensely  augmented.  But  our  previous  aP!»ertion  aliout  thfi 
connection  of  concpjds  and  language  hohls  trite  liere,  nnd  it 
ie  certainly  reasonable  to  suppose  that  crude  general  ideas 
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antedate  th*?  use  of  adult  language  forms.  In  this  connection 
one  rriusl  noL  forget  that  gestures — for  example,  smtHng, 
&eowliiig,  clencliiug  the  hands  f'tf- — ^^^  oftt^n  vehicles  for 
conveying  conceptual  relatione,  and  that  the  inarticulate  cries 
and  vocalisations  of  various  kinds  which  p^c^:cd^:■  the  intel- 
ligent use  of  words  may  also  be  regarded  us  primitive  lin- 
guistic concepts.  Thus,  a  certain  sound  means  water,  another 
means  milk,  and  eo  on.  The  sign  language  of  deaf-mutes 
aiTords  admirable  illustrations  of  the  eame  types  of  expresaioii 
for  concepts. 

Incentivet  to  Conceptual  Developmemt. — The  natural 
incentive  to  conceptuiil  development  is  to  be  found  in  the 
needs  of  the  individuaL  We  find  ourselves  confronted  with 
a  situation  in  which  our  old  ideafi  are  inadequale  and  unsaHs- 
factory.  These  are  the  cireum&tances  which  lead  childreii 
and  adults  alike  to  searcli  for  now  idcaa,  for  etlicient  con- 
cepts, Now  notions  in  science,  new  inventionsi,  the  slow 
grovrth  of  myhh  and  many  of  the  articles  of  religious  faith 
have  this  origin^  i.  e.,  the  desire  for  concepts  which  will 
enable  us  to  master  a  given  difficulty,  whether  practical  or 
theoretical.  The  development  of  the  concept  of  number 
offers  a  good  illustration  of  the  proceas.  Until  life  hnm 
become  somewhat  complex  and  organised,  number  is  not 
needed.  Generally  in  connection  with  the  accumulatjon  of 
property  of  &onie  kind  the  need  arises  of  counting  one's 
pOBaeseions  in  order  that  loss  may  be  easily  detected.  ^\moD£ 
certain  savages  this  necessity  13  met  by  a  very  small  aeries 
of  numbers  and  they  consequently  are  unable  to  count  Wyond 
Ave  or  ten*  In  civilised  life  eiich  n  number  f^yntem  would 
be  groleaipR'ly  inadequate  and  the  higher  numerical  roU' 
tiona  are  demanded,  together  witli  the  concept  of  number 
itjM*lf  which  we  thns  see  bus  itji  origin   in  counting. 

Wlien  we  seek  illuatrations  in  the  rangf*  of  our  formal 
educational  procedure  it  is  not  always  so  clear  that  the  new 
concepti  are  gained  in   resf)0use  to  felt  deficiencies  in  our 
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existing  stock  of  idea^.  The  boy  confronted  with  the  con- 
cept* peculiar  to  Ihe  study  of  Greek  and  Latin  and  niathe- 
malit'^  wniitd  oflt-n  forego  the  attainiiient  of  thoia  with 
deliiiite  complaceucy,  not  to  say  enttmsuiain.  It  is  evident 
that  if  he  is  to  master  these  fliihjects  he  must  first  secure 
these  concepts;  luit  it  ivoiild  samotimes  he  a  sad  perversion  of 
the  facts  to  say  that  the  coni^epts  are  obtained  a*  the  result 
of  &  n^d  felt  by  the  boy.  A  child  caught  thus  in  the  educa- 
tional machinery  is  often  whirled  about  among  needs,  for 
wliich  the  ideas  held  oui  do  indeed  atTord  relief,  but  they  are 
not  alwaya  needs  which  the  child  himself  feels.  One  has, 
hrtwever,  only  to  glance  at  the  history  of  any  sj>ecific  educa- 
tional system  to  reco^ise  that  in  its  inception  each  system 
was  intended  to  fit  its  pupik  for  some  special  form  of  life, 
and  in  thifl  vocation  the  shidiea  offered  really  had  a  place, 
The  adult  has  here  attempted  to  anticipate  in  the  most 
effectual  way  the  needs  which  at  some  time  tlie  child  is  sure 
to  feel.  Fortunate  the  child  who  is  brought  up  in  a  system 
which  affords  him  ideas  fitted  to  his  own  day  and  generation, 
ini^tead  of  those  appropriate  to  the  times  and  conditions  of 
his  great-grandparents. 

The  concepts  which  we  get  in  the  educational  system  may 
not  always,  then,  reflect  needs  and  difficulties  of  which  we 
pcrssonally  are  as  yet  cognisant.  But  the  system  itself  is  an 
effi)rt  to  epitomise  the  satisfaction  of  just  those  needs  which 
in  the  human  experience  of  the  leaders  of  our  race  have  been 
felt  to  lie  most  imperative.  Our  general  statement  remains, 
therefore,  essentially  true,  1.  e.,  that  our  now  concepts  arise 
out  of  tlie  inadequacy  of  those  already  on  hand  to  cope  with 
the  conditions  in  which  wo  find  ourselves. 

The  Process  of  Uerelopment  of  Concepts, — The  develop- 
mcnt  i»r  our  contvptri  after  the  period  uf  infancy  apparently 
proceeds  along  two  main  lines,  which  we  can  best  discuss 
separately,  nlthnngli  the  two  nre  at  bottom  really  one:  first, 
by  the  creation  of  esscntia^y  new  concepts;  and  second,  by 
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the  enrichment  of  old  concepts  with  new  material.  An 
important  factor  in  the  formation  of  our  concepts,  t.  c,  the 
process  of  judgment,  cannot  he  discussed  until  the  next  chap- 
ter, where  we  shall,  however,  revert  briefly  to  the  conceptual 
activity. 

A.  Formatioii  of  New  Concepts. — We  have  already  seen 
that  concepts  are  primarily  based  upon  perceptual  processes, 
just  as  memory  and  imagination  arc.  We  have  also  observed 
the  way  in  wliich  every  perception,  even  the  freshest  and 
most  novel,  involves  past  exjwrience.  We  shall,  therefore, 
be  safe  in  assuming  that  what  we  call  new  concepts  are  only 
partially  new,  and  really  contain  a  measure  of  familiar 
material.  For  exam])Ie,  when  a  boy  first  studies  algebra  he 
is  introduced  to  the  concept  of  the  equation,  to  the  concept  of 
symbolism  in  quantitative  procedure,  to  the  concept  of  nega- 
tive numbers,  etc.  \ow,  we  sjK'ak  of  such  concepts  as  being 
new  to  the  boy,  and  so  in  a  sense  they  are.  But  we  must  also 
recognise  the  fact  that  they  are  not  wholly  new,  and  that  if 
they  were  they  would  be  entirely  unintelligible  to  him.  The 
significance  of  the  eijuation  as  a  mathematical  tool  could 
never  be  grasped  were  the  boy's  previous  e\ix»rience  incapa- 
ble of  furnishing  him  the  notion  of  equality  as  a  starting 
point. 

What  the  boy  does  in  getting  hold  of  such  a  new  concept 
as  that  of  m'gative  numlx'rs  is  to  compare  the  new  notion 
with  his  old  idea  of  number,  to  remark  their  likenesses  and 
difTen'nces,  and  to  throw  into  the  foreground,  by  this  process 
of  discrimination,  the  mo^t  practically  important  features  of 
the  now  case.  The  result  of  this  proc^edure  is  the  boy's  first 
con<('|it  of  noirative  nunih^Ts.  Tluse  abstracting,  discriminat 
inir.  and  coniimrinjr  activities  are  present  in  var\'ing  degree 
in  all  self-directed  attainments  of  new  concepts. 

This  form  of  development  of  ideas  displays  in  an  unmis 
takable  manner  the  essentially  organic  nature  of  out  knowl- 
edge.    Each    idea   springs   out  of   other   idea*,    which   have 
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gone  before,  and  in  turn  gives  birth  to  nuw  successors.  The 
connection  is  not  merely  one  nf  ftt?i|ncTice  in  time;  it  is  a 
t'onneclion  of  the  geoninely  dovt"loi>MK»ntal  Lvjn?,  in  uhich 
ono  idea  is,  as  it  were,  unfolded  from,  and  given  oil  by, 
another*  Ultimately,  therefore,  each  of  our  ideas  is  related, 
however  remotely,  to  all  tbe  others,  a  fact  which  constitutea 
one  illustration  of  the  so-called  dncirino  of  tho  total  rela- 
tivity of  knowledge,  Sp>eaking  metaphorically^  but  within 
the  hounds  of  literal  fact,  we  rnny  say  that  the  j^reat  trtv  of 
knowledge  springs  from  tlic  seed  of  that  vague  consciousness 
with  which  the  infant's  life  begins.  DiiTerentiation  followed 
by  fresh  synthefiia,  old  exjieriences  bh'-nded  w:lh  new  ones, 
each  modifying  tlie  other — i^nch  is  the  course  of  progress. 

B.  Enrichment  of  Old  Concepts. — Hand  in  hand  with  the 
npnearance  of  relatively  new  concept.^  goes  the  development  of 
our  old  ideas.  Thi«  development  might  be  de^jcribed  aa 
having  two  direction?,  but  in  reality  the  two  are  one.  Our 
concepts  seem  ftometiuies  to  widen  and  sometimes  to  g^row 
more  narrow.  Thus,  we  learn  more  every  day  about  men 
and  women,  and  j?o  we  may  truly  enough  say  that  our  con- 
cept of  humanity  broadens  as  our  experience  becomes  richer. 
On  the  other  hand  our  citneept  of  science  inav,  as  our  knowl- 
edge incroa^esi,  become  more  and  more  reiitricted  in  its  scope. 
Many  branches  of  inquiry  wdiieh  would  originally  have  found 
place  under  this  heading  may,  in  our  matnrer  judgment^ 
belong  elsewhere.  Both  these  prrx?e.s.«e.^  are,  however,  simply 
dilTerent  modes  of  n'aeljing  an  identical  resuU,  i.  c,  the 
clariptation  of  fhr  //r/riV  tneau'xnq  of  our  conceph^ 

Every  concept  is  iu  a  senijie  a  working  hypothesis,  a  tenta- 
tive inaniuT  of  thinking  ahont  things,  and  is  subject  at  need 
to  revifiion.  Our  idea  of  ri^rht  is  gained  in  childhood  from 
parental  precepts.  If  we  do  not  sta^ate  morally,  a  time 
must  come  when  we  are  obliged  to  reconfitruct  and  modify  this 
childish  concept  As  our  knowledge  hecomefl  broader  this 
process  of  reconstruction  may  go  on  indefitiitely.    This  does 
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not  mean  that  wo  necea&arily  diueard  wholly  the  idea  of  right 
which  we  received  from  our  parents.  Far  from  it!  It 
means  that  this  idea  was  necessarily  a  child's  idea,  and  bo 
inadetjuate  to  certain  adult  esporiences;  and  it  becomes 
neceB&ary  to  derclop  it  in  accordance  with  the  new  needs. 
Tlie  incentive  to  this  form  of  growth  in  our  concepts  is,  then, 
precisely  identical  with  that  which  led  to  our  getting  what  we 
call  new  com'ept#i»  It  is  clear  that  in  a  certain  sense  the 
procesa  we  have  just  described  really  gives  ua  new  concepts. 
But  practically  we  think  of  the  new  idea  as  a  raotlificatioa 
of  the  old  one. 

The  doctrine  is  snmctimea  held'  that  our  concepts  are 
nnohangeable.  The  difference  between  this  view  nnd  the  one 
we  have  been  presenting  is  larie^ely  verbal.  In  a  certain  sense 
our  concepts  are  unalterable.  To  use  onr  last  illiistratioa 
again,  I  can  remcinl^er  what  I  meant  by  my  chihlish  idea  of 
right,  and  can  recall  the  idea  when  I  will.  In  this  sense  the 
cnncppi  dors  remain  a  permanent  part  of  my  mental  equip- 
ment, unilergoing  only  such  changes  as  may  be  due  Lo  fail- 
ing memory.  But  practically  my  adult  concept  which  I  eall 
my  idea  of  ri^iht  is,  as  has  just  been  ehown^  very  different 
from  this  rliildinb  one  nut  nf  which  it  has  grown. 

The  Petrifying  of  Concepts. — That  concepts  mat/  cease  to 
grow  and  change  ig  shown  I'V  ob?ion*ation  of  persons  who 
have  once  tieUh'd  ilown  inio  a  fixed  aud  narrow  Vrtcation 
in  which  radically  Tifw  demands  are  rarely  encountered,  and 
when  encnnntcreH^  are  found  hopelessly  haining.  In  a  degree 
this  condition  is  likely  to  overtake  even-body  u5  middle  age 
passes  by.  The  result  is  too  often  the  pathetic  peraon  of 
inflexible  sympatliies.  circum^crilx-d  nnd  dogniatic  ideas— 
the  person  who  is  sure  the  wnrld  is  going  to  the  bow-wows, 
and  knows  it  was  all  much  better  in  his  own  day.  Such  per- 
pon?  have  ceased  to  get  new  concepts,  and  the  old  onea  are 
inadequate. 
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The  mental  operations  which  we  have  thus  far  described 
find  the  culiiiinatioii  of  their  development  in  the  process 
which  we  know  as  reasoning.  This  Joes  not  mean  that 
reasoning  is  a  totally  new  form  of  psychioal  netivity,  to  which 
the  others  are  suhonlinate.  It  means  tliat  in  the  process  of 
reasoning  ihe  full  implication  and  sipiilicant'e  of  these  othw 
conscious  processes  come  clearly  to  light,  while  in  it  they 
reach  their  cnmpleteil  evolntion.  Moreover,  it  does  not  meaa 
that  reasoning  is  a  form  of  process  which  appears  only  after 
the  other  processes  which  we  have  studied  have  been  devel- 
oped. Kudimentnry  reasoning  is  pre<?ent  fmm  the  beginning 
of  conscious  life  in  the  human  heinfft  and  i&  clearly  involved 
in  each  of  the  proces^aeg  we  have  tlius  far  analysed.  But  in 
the  gradual  iinfahling'  of  consciousness,  by  means  of  which 
it  comes  to  njaturity,  we  meet  mnre  and  more  complex  in- 
stances of  reaponin^r,  and  at  each  stage  we  find  it  involving 
perception  and  nieninry  and  innitri nation  and  conception. 
At  each  stage  it  affords  the  liest  index  of  the  real  value  of 
these  other  processes,  and  in  its  most  elaborate  forms  it 
brinf^  out  in  (he  ch^-arest  possible  wfiy  their  real  function* 
We  shall  revert  to  these  points  more  fully  lat^r  in  the  clmptcr. 
We  may  define  rensonin^j  broadly  as  purposive  thtnl-inff,  that 
is  to  say,  tbinkinj,'  carried  on  in  the  interest.^  of  some  plan 
which  we  wish  to  exoL-ute,  some  problem  which  we  wi'ih  to 
solve,  some  difliculty  which  wc  \iish  to  surmount.  Tlje 
remainder  of  our  discussion  will  serve  to  explain  an  justify 
our  definition. 
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Analysis  of  Reasoning. — ^AVe  are  often  told  that  the  great 
cducaiionul  value  of  niatliematics  lies  in  teaching  us  to  reason 
correctly.  Some  hardy  iconoclasts  have  ventured  to  ques 
tion  the  extent  of  the  value  to  be  gained  from  the  suhject 
on  this  score,  but  at  least  it  seems  to  be  universally  admitted 
that  nuitlieuiatics  involves  reasoning,  and  wc  may,  therefore, 
judiciously  seek  from  it  an  illustration  of  the  reasoning 
jmH-'css  for  our  examination.  Take  the  following  arith- 
metical problem,  reminiscent  of  the  perplexities  of  the  days 
of  our  academic  youth.  If  thirteen  melons  cost  a  dollar  and 
forty-three  cents,  how  much  should  twenty  melons  cost? 
Most  of  us  would  solve  this  problem  by  finding  the  cost  of 
one  melon  through  the  division  of  one  hundred  and  forty- 
three  by  thirteen;  and  then  the  cost  of  twenty  melons  by 
multiplying  this  quotient  by  twenty.  When  the  problem  ia 
distinctly  understood,  there  instantly  comes  into  our  minds 
through  our  memory  habits,  the  idea  "cost  of  one  melon"; 
and  straightway  we  find  ourselves  executing  the  relatively 
habitual  process  of  division.  This  accomplished,  our  minds 
immediately  turn — a^rain  by  virtue  of  our  mental  habits — to 
the  multijilicrttion  of  our  quotient  by  twenty.  The  reason- 
ing in  a  case  of  this  kind,  therefore,  seems  to  involve  the 
selection  of  certain  ideas  out  of  all  those  supplied  us  by  the 
]>roM('i!K  the  manipulation  of  these  ideas  in  accordance  with 
pn'vi<msly  acquired  Iiabits,  and  the  attainment  of  the  solution 
by  a  proper  combination  of  these  two  processes.  So  far  as 
there  is  any  originality  in  such  a  procedure,  we  must  look 
for  it  in  the  skill  and  exin^dition  with  which  we  hit  upon  the 
right  iilea  to  work  with,  and  the  accuracy  and  promptness  with 
which  we  apply  to  it  the  fruits  of  our  previously  acquired 
knttwlodge. 

Should  we  examine  a  little  more  closely  the  nature  of 
these  ideas  which  w(»  employ,  we  should  find  that  they  are 
clearly  concepts.  Thus,  melon  is  a  concept,  cost  is  a  concept, 
cent  is  a  concept,  etc.    Were  we  to  give  verbal  form  to  the 
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i^UfKr&l  steps  ia  the  process,  which,  wc  do  not  always  do.  we 

fihould  find  that  uo  had  sudi  expressmns  hcfore  iia  as  llus; 
ont'  mobn  eleven  cents — eleven  titnca  twenty  is  two  hundred 
and  twenty,  is  two  dollars  and  twenty  cents.  In  other  words, 
we  put  the  concepts  together  in  a  fonn  which  the  ]>sychoh>- 
gists  call  a  judgment,  A  juilgment:,  wlien  put  into  wonk,  is 
what  logicians  catl  a  proposition,  and  what  grammarians  call 
a  sentence.  It  accordingly  appears  that  a  process  of  reasoa- 
in^,  such  as  that  of  our  ilJuj^tration,  contains  concepts  eom- 
binod  in  the  forna  of  judgments.  We  have  already  examined 
the  nature  of  the  concept,  but  jmlgmcnt  it*  a  new  mental 
operation  to  which  wq  must  now  devote  our  attention. 

Analysis  of  Judgment — It  will  fncilitate  our  investigation 
to  liegin  witli  th'iSG  cases  of  judgment  to  which  we  give  verhal 
expression,  for  they  can  readily  he  secured  in  a  couerele  form, 
stripped  of  the  introspective  diflkulties  which  be^et  the 
analyiJia  of  other  varieties.  It  will  suggest  itself  at  once  that, 
if  the  judgment  is  in  any  moa.sure  ei^uivulont  to  a  proposi- 
tion or  a  sentence,  we  ought  to  gain  assistance,  in  the  di:5tin- 
guishing  of  its  principal  forms,  from  Ihe  classifications  of  the 
grammarians?  and  logicianst.  Although  the  exitet  mcwninir  of 
mental  judgmeJits  and  linguistic  propositions  nrr  noL  always 
identical,  even  wliore  they  have  t!ie  same  verbal  form,  never- 
theless many  of  these  elasaifications  are  undoubtedly  avail- 
able; and  wc  may  expect  to  fiml  ai^sertative  judgment.^;,  hy])0- 
tbeticnl  judgments^  disjunctive  judgments,  and  so  on.  In  the 
jiulgment,  '*the  hook  is  heavy,"  we  have  the  conce|it  heavy 
united  to  the  concept  hook.  On  the  other  hand,  in  the  judg* 
ment,  **  the  book  is  not  heavy/'  we  have  the  concepts  appar- 
ently sundered  fmm  one  another.  Even  in  tliis  case,  how- 
ever, it  is  obvious  that  in  tlie  mental  state,  of  which  the  judg- 
ment is  the  expression,  the  two  ideas  were  togctljcr,  as  truly 
as  in  the  fir?!t  case.  It  is  only  so  far  a^  the  ideas^  refer  to 
objects  distinct  fmm  themselves  that  their  separation  ia 
asserted.    In  the  judgment,  "  if  the  storm  is  severe,  the  ship 
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Will  be  impcrilied/'  we  have  two  pairs  of  concepts  united  to 
one  auolliej-,  L  e.^  *'sionu"''  and  **ticvere,"  "Btup''  and  ^'iiu- 
perilied."  Like  the  prec^eding  ca^s,  the  ideas  are  brought 
together  mentally,  but  tlie  objective  union  of  one  pair  is  made 
dependent  upon  the  objective  union  of  the  othiT,  The  judg- 
ment, '"Mr,  Smith  is  either  a  demoerat  or  a  populist/'  gives 
us  a  tvpical  instance  of  disjimction.  The  concept  "Smith'' 
m  conjoined  mentally  witli  the  twa  concepts  "  deniocrat  "  and 
"  populist,"  and  the  ohjeciive  union  '\^  asserted  of  one  or  the 
other.*  In  all  the*>e  verbal  preiipitates  of  judgment  we 
eeein  then  to  havo  (wo  or  more  ideas  m^nialhj  nniied  in  mean- 
ittffs  whicli  may  imply  cither  the  pj^itulated  union  or  sever- 
ance of  the  objects  to  which  tliey  refer. 

Analytic-Syntlietic  Jud^ents. — Availing  ourAelvea  of  a 
/iirtliLn-  c!a.^^ii]L'ytit>n  which  the  h>gicians  employ,  wo  may 
speak  of  anal^^ic  or  of  synthetic  judgments,  "This  wood  is 
white,"  is  an  instance  of  the  analyHc  jud;i:mL'nt.  It  cxhihits  a 
property  of  the  wood  which  is  inherent  in  it,  and  may,  thcr^ 
fore,  he  said  to  involve  an  analysis  of  the  concept,  "this  wood." 
*''\Vood  is  corahiistjhie''  ie  a  svnthetic  jiid^meiit,  bccaupe  it 
adds  to  the  idea  of  wood  the  idea  of  combustibility,  which  ia 
not  immediately,  nor  obviously,  implied  in  it.  Wc  shall  pres- 
ently pep  reason  to  believe  that  synthetic  and  /inalyiic  judg- 
ments are  psychologically  really  ono^  and  for  our  present  pur- 
pose we  can  at  least  see  that  they  involve,  like  all  the  other 
Cflncs  which  we  have  examined^  the  mental  pynthoi^is  of  eon- 
ci'jitfi»  whose  objective  union,  or  scparateness,  we  mentally 
predioato. 

Genetic  ftelation  of  Concept  and  Judgment. — Having  dis- 


*Thc  BO'^vlle^I  ''itnpfTHfvnfll  juilpucnt^'  han  cftiis«^  lofricians  mucli 
(HintrovcTay*  **Ii  roinfl"  is  iin  inntancr  vf  it.  At  fir«t  sight  It 
appears  n«  tUuiiifli  mwh  h  jiiOjrmfnt  foiibl  hnntly  (k-  «aitj  lo  iiivolvs 
m  iiynthosi>*  of  two  iclrnn.  or  ponrrplH.  »it  rilK  On  tbr  wIio1<*  it  swma 
prnbahlr  tlint  Utii  ftiTm  of  jnrlirmcnt  r4'pri'«rnts  n  primilivt'  t_v(H»  of 
ihi*  jtiJj^n^  ftHivily,  out  af  wMHi  po^-iibly  rtur  mrtrc  pljihoratfl 
form*  hnvc  tlrvelojwHL  If  Ifii*  I>p  Irup,  tlic  nntur**  of  tbr  imtw'rwjniil 
jujgiiitnl  «iM  hccottn?  cviiletit  tt»  wp  gu  on  wiih  our  anjthfiia. 
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covered  in  these  verbal  judgments  the  constant  presence  of 
concepts.  It  will  be  well  to  revert  to  our  account  of  their  de- 
velopment, and  detect,  if  pa&&il>le,  the  relation  of  the 
judgment  to  this  process. 

We  observed,  when  studying  the  origin  of  concepts,  that 
they  spring  out  of  the  mind's  effort  to  mark  off,  and  render 
distinct,  the  various  meanings  with  which  it  has  to  deal.  We 
saw  that  in  the  course  of  experience  theise  meanings  grow  in 
dt^finiteness  and  scope,  bo  that  a  concept  which  meets  the 
denmnds  of  childhood  often  needs  for  the  purposea  of  the 
a<!ult  citiier  to  be  reconstructed  or  else  discarded  in  favour  of 
Bonie  more  adequate  notion-  If  we  ejamine  once  again  some 
specific  instances  of  the  nttaininent  and  development  of  a 
concej>t,  we  shall  come  upon  an  instructive  fact  concerning 
the  relation  between  conception  and  judgment.  If  we  con- 
sider in  this  way  our  concept  badness*  we  find  that  it  has  its 
origin  in  our  very  early  childish  experiences  in  connection 
with  certain  acts  for  which  we  were  reproved  or  punished. 
Tlic  notion  of  parental  disapproval  quickly  became  attached 
to  Hurh  arts,  aud^  as  soon  as  language  could  be  comprehended 
at  alU  we  remarked  that  they  received  the  common  appella- 
tinn.  ^Inid/'  FdIcr-?  our  account  nf  the  memory  proceascH  \ye 
fundamentally  defective,  the  thought  of  each  deeds  should 
call  to  mind,  in  liowever  vague  m  way,  the  undesirable  con^e- 
qncnpcs  which  had  previously  accompanie3  them.  At  this 
early  etaj:o,  iher,  we  must  in  a  nebuloufl  E^ort  of  fasldon  have 
hroug-bt  tofrether  in  our  mindsi  the  idea  of  the  act  and  the 
idea  nf  its  efTcct?  in  the  nature  of  punishment. 

Such  a  menial  act  obviougly  bag  implicit  in  it  the 
hc*rinntn^&  of  judgment,  1.  c,  the  assertion  of  a  relation 
hrtwcftt  the  mental  pJcmfnh.  When»  with  increasing  age, 
language  finally  comes  to  our  aspiatance,  we  are  easily  able 
to  apprehend  the  usa^e  of  our  eldersi.  nnd  we  straightway 
apply  the  term  '^d"  to  all  acts  of  a  certain  character.  At 
this  point  the  idea  of  badness  h  for  us  synonymous  with  a 
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certain  list  of  acts  with  which  various  kinds  of  adult  dis- 
a])proval  are  connected.  When  we  are  inspired  to  perform 
such  an  act,  we  promptly  execute  mentally  the  judging  proc- 
ess equivalent  to  labelling  the  act  bad.  Were  we  to  put  our 
thought  into  words^  we  should  undoubtedly  have  a  verbal 
judgment.  AH  of  which  seems  to  indicate  with  no  great 
uncertainty  that  the  origin  of  such  a  concept  as  "badness'* 
is  to  be  found  in  mental  processes  which  are  in  their  nascent 
stages  crude,  vague,  undeveloped  judgments,  involving  a 
rudimentary  recognition  of  relations  l)etweon  certain  more 
or  less  distinct  portions  of  our  experience.  We  get  at  these 
elements  of  experience  mentally  by  means  of  rudely  distin- 
guished ideas — in  the  case  of  our  illustration  the  idea  of 
the  act  and  the  idea  of  its  consequences.  Such  concepts  as 
this,  i.  c,  badness,  owe  their  creation,  then,  to  elaborations  of 
already  attained  ideas  in  a  primitive  form  of  judgment. 

Moreover,  if  we  turn  our  attention  to  tlic  subsecpient  his- 
tory of  such  a  concept  as  badness,  we  find  unmistakaldy,  a^ 
was  pointed  out  in  the  last  chapter,  that  its  development  is 
accomplished  by  means  of  new  judgments  whieli  arc  brought 
to  Iwar  upon  it  from  time  to  time.  In  childhood,  for  exam- 
ple, badness  may  for  a  long  time  mean,  amon^'  other  tilings, 
disobedience.  There  comes  a  time,  however,  when  possibly  dis- 
obedience seems  in  some  crisis  the  only  alternative  to  lying. 
We  have  also  identified  lyinp:  with  badness.  What  shall  we 
do?  Well,  whatever  we  do,  we  have  at  least  laid  tlie  founda- 
lion  for  tlie  reconstructive  development  of  our  concept  of 
badness,  by  noting  that  disobedience  may  sometimes  be  neces- 
sary to  the  attainment  of  the  maximal  possible  good.  We 
ncM-essarily  make  judgments  about  badness  in  such  a  case, 
and  the  transformation,  whether  shrinkage  or  enlargtMuent, 
which  the  concept  undergoes,  is  a  direct  expression  of  the 
ofTect  of  jud«rment.  Tlie  development  as  well  as  the  origin  of 
such  concepts  ip,  accordingly,  most  intimately  bound  up  with 
the  judging  operation. 
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Before  generalising  ujxm  this  single  ease,  it  would,  of 
course,  be  tle^irabli?  to  examine  every  variety  of  coueept  iu 
order  to  see  if  any  of  them  originate  independently  of  such 
judgmonts.  This  is,  liowevor,  eviLleatly  itiipraeticablej  and 
we  shall  have  to  fall  back  upon  the  iionsidenition  that  inas- 
ntudi  05  the  concept  h  always  a  mental  recognition,  or  desig- 
nation, uf  gpfcitk'  meaning,  there  must,  in  the  nature  of  the 
cusi',  BoimtT  or  lati-r  be  a  judging  proocsa  involved  in  ilj  for 
jiidgiTient  is  neither  more  nor  lees  than  the  overt  recognition 
and  expression  of  just  such  Mations  as  are  ejtd>o(lied  in  the 
cont:opt.  Wo  iuiist  not  forget,  however,  that  our  common 
every-day  concepts  are  often  formed  under  the  pressure  of 
practical  e.x|K'rience  \nth  little  or  no  conscious  reflection,  and 
by  means  of  the  most  rudimentary  and  implicit  types  of  judg- 
ment. 

Order  of  Development  of  the  Co^itive  Processes, — Thi? 
analysis  inevittildy  raij?cs  the  fjuosition  as  to  what  h  the  most 
primitive  and  fundamental  mode  of  eonsciowa  oporaiion  to 
which  we  have  thus  far  given  attention.  We  have  shown  t!iat 
the  conceptual  element  is  pre^nt  in  perception,  and  we  had 
already  explained  that  in  a  genetic  sense  perception  evidently 
antedates  memory  and  ima.c'ri^tion.  Xow  we  seem  to  find 
judgment  ns  a  prectirst^r  of  the  concept.  What  is  the  real 
order  of  development  antong  theee  activities? 

To  secure  a  correct  impression  regarding  the  genetic  rela- 
tions nmong  thc^e  prnecsi?es,  wo  must  resort  to  an  analogy 
which  we  have  employed  on  a  nnniber  of  previous  ocoa^ion^. 
The  development  of  an  organistm  of  any  kind  h  accomplished 
by  means  of  the  gradual  unfolding  of  fttructiircg.  and  the 
gradnal  evolution  of  functions,  out  of  undiiTorcntinted 
matrices.  The  fertilised  ovum  contains  in  a  way,  implicit 
within  it&elf.  all  the  j>otentialitles  of  the  fully  developed 
organism  which  may  f;ubf*c<itient1y  grow  out  of  il.  Rut  no 
inspection  wliich  we  could  make  of  the  ovum  would  enable 
U6  to  detect  these  invisible  men)bers.    Step  by  stop  the  homo- 
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geneity  of  the  ovum  gives  way  to  more  and  more  complex 
conditions,  until  finally  the  pi'ocues  of  assiiuUatton  aud  dif- 
fiirentiiition  issues  in  the  full-grown  organism.  At  ench  step 
in  the  progroas  toward  maturity  the  several  anatomical  organa 
and  the  various  physiological  functions  are  moving  together 
toward  completion.  At  one  stage  one  group  of  theae  ele^ 
ments  may  seem  further  advanced  than  others^  but  there  i& 
neverthelese  mutual  dependence  of  each  factor  upon  every 
other»  and  each  member  of  the  several  groups  is  from  the 
beginning  represented  by  Bome  forerunner,  liowever  crude, 

So  it  is  with  the  psychical  operations  which  we  have  been 
studying.  Judgment,  conception,  nienioryj  imaginatioUj  j»er- 
ception,  and  still  other  processes,  which  we  have  not  aa  yet 
examined^  appear  in  eonjsciougness  in  crude  einhryonic  form 
from  the  very  first;  and  each  process,  which  we  liave  described 
and  analysed  under  one  or  another  of  thene  names,  in  iU  de- 
veloped condition  really  involves  each  of  the  other  procesecs. 
At  certain  moments  consciousness  presents  itself  as  domi- 
nantly  engaged  in  the  way  we  call  perreption,  sometimes  in  the 
way  we  call  iinaginaiion.  But  each  operation  involves  the 
other,  and  it  would  hardly  be  possible  to  point  to  a  stage  in 
development  where  one  was  obviously  present  and  the  other 
obviously  and  altogether  absent. 

Judging  is  in  a  preci.^ely  similar  situation  as  regards  its 
primary  or  secondary  nature^  its  early  or  late  appearance,  in 
the  history  of  the  individual  eonsciouanese.  We  may,  per- 
hap,s  make  this  point  clear  most  easily  by  examining  the  case 
of  perception  which  we  have  seen  to  he  present  past  all  rea^ 
sonable  question  from  the  earliest  moments  of  waking  life. 
Mlien  wo  p(»rccivp  a  familiar  object,  say  a  chair,  the  mental 
ojHTntion  of  iojrnising  the  object  is  essentially  equivalent  to 
the  BPaertion,  '*tbis  is  a  chair,"  or  ''this  is  a  thing  to  ait 
upon.'^  Tnie,  we  rarely  put  the  ronclui>ion  in  this  explicit 
form  to  ournclves.  NeverthelcR's.  the  mental  process  is  praiv 
tically  akin  to  the  proposition,  and  in  our  first  intelliffent 
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application  of  names  to  objects  it  is  exactly  of  this  character. 
Indeed,  the  first  childish  exclamations,  which  represent  in. 
however  amorphous  a  fashion  the  precursors  of  language,  are 
of  this  type.  The  whole  mass  of  feelings  which  such  early 
infantile  vocalisation  may  serve  to  indicate  is  often  extremely 
complex  and  extended.  One  so^ind  may  designate  an  expo- 
ience,  which  as  adults  we  slioukl  dos?cribe  a^  '^this-ig-the- 
nd-of-the-coming-to-take-me-up-and-feed-me-wbich-is-a-de- 
ghtftil-cxpericnce/*  Another  sound  may  represent  judg- 
ments in  the  form  of  a  command^  such  as  **I-am-hot-and 
I-wish-you-would-take-the-blanket-off.*'  " 

Let  it  not  be  supposed  that  we  mean  to  credit  the  half- 
inarticnlale  infant  with  the  mental  recognition  of  all  the  dif- 
ferentiated elements  in  these  cases  to  which  we  as  adults  are 
Bendtive.  Quite  the  contrary.  It  eeems  probable,  n&  we 
saw,  when  we  dii^cus&cKl  attention  and  discrimination,  that  the 
early  ejcpcrienees  of  the  baby  are  extremely  vague,  not  in  the 
eense  of  Wini;  posttivrhj  confused,  as  adults  aometimes  are 
when  embarrassed,  but  in  the  negative  wnse,  in  whiih 
vagueness  meana  absence  of  distinct,  well-recognized  mental 
control.  These  primitive  jtidgmentja  are  rudimentary  expres- 
sions of  jvftf.  ftftch  rrarfions  upon  those  indefinite,  un<liffcTen- 
tiatcd  f*"*rttnrc8  of  infant  consciousness  as  we  find  appearing 
in  ourselves  when  we  make  judgments  about  our  more  highly 
eIal>orated  and  more  definitely  dii^rrtmlnatcd  ideas*  The 
earliest  rudimentary  processes  of  jud^ent  consequently  in- 
volve the  manipulation  of  unanalysed  masses  of  experience, 
which  we  subsequently  discover,  through  processes  of  disso- 
ciation, comparison,  and  judgment,  i^  be  extremely  complex. 
It  is  quite  possible,  as  has  l)een  already  eu^gestedt  that  the 
impersonal  judprneni^,  snch  as  "^it  thunder*,"  represent  sur- 
vivals of  fl!=.*prtinn3  of  just  this  primitive  kind  about  total 
experiences  whose  elements  are  only  vaguely  and  imperfectly 
annly?ed. 

Judgment  ai  tlie  FrimitiTe  Cognitive  Activity. — It  seema 
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highlj'  probable  from  tbe  foregoing  that  in  its  original  form 
all  judgment  is  essentially  a  reaction  upon  imme<liately  pres- 
ent perceptual  experiences.  Undoubtedly,  rude  judgments  in 
which  memory  and  imagination  play  leading  roU^s  may  occur 
at  a  very  early  period.  But  it  seems  quite  certain  that  their 
most  important  functions  must  come  somewhat  later  tlian  the 
periods  during  which  perceptual  judgments  are  first  clearly  in 
evidence.  Moreover,  inasmuch  as  these  rudimentary  forms  of 
judgment  appear  to  involve  as  their  most  characteristic  fea- 
tures, like  the  highly  develojKjd  ideational  judgments,  the 
recognition,  or  assertion,  of  relations,  it  seems  impossible  to 
deny  that  the  simplest  case  of  perception,  with  its  connec- 
tion of  a  sensory  stimulation  with  something  already  fami- 
liar, is  also  implicitly,  at  least,  of  the  same  genus  as  the  judg- 
ment. 

When  we  ask,  then,  which  of  the  several  mental  processes 
we  have  described  is  most  fundamental,  we  must  reply  that 
if  the  question  applies  to  the  order  of  appearance  in  conscious- 
ness after  the  hypothetical  first  sensation.no  single  one  enjoys 
this  preeminence.  They  develop  together,  and  are  all,  in  one 
way  or  anotlier,  present  from  the  outset  of  conscious  life.  In- 
d(H'd,  they  owe  their  separateness  chiefly  to  our  analysis  and 
not  to  any  natural  isolation  from  one  another.  If  the  ques- 
tion means,  however,  which  of  the  processes,  as  we  have  dis- 
tinguished them,  exhibits  most  conspicuously  the  whole  scope 
of  cognitive  conscious  capacities,  then  we  must  ]>rohahly  reply, 
judgment:  iKH-ause  in  this  activity  the  detection  and  manipu- 
lation of  relations  is  possibly  most  obvious,  and  tliis  undoubt- 
edly is  the  great  mental  achievement  in  the  buildinjr  up  of 
knowledge  and  the  controlling  of  conduct,  to  whi<'h  ultimately 
all  thi'si'  |>nH*esseR  revert  for  their  final  significance.  In  this 
sense,  therefore,  judgment  is  tlie  most  fundamental  operation 
of  ( onsciousnoas  on  the  cognitive  side. 

Judgment  a  Froceu  of  Ordering^  and  Organizing  Kental 
Haterial. — Before  leaving  this  account  of  judgment  and  pass- 
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ing  on  to  con&itler  reasoning,  a  further  word  sboiilJ  be  said  of 
the  fact  which  came  to  our  notice  a  moment  ago  in  g^penking 
of  the  judging  pnx-esa  in  I  lie  jinmitivD  consfiotisncss  of 
infant  lift'.  Judgment  undoubtudly  begins  with  a  procosti  of 
didt'ntnnf^ling  the  various  constituents  of  some  large  and  rela- 
tively vague  exijoricntrc.  Thoo(H.'ration  wliiuh  wc  ik'scnhcd  in 
an  earlier  chapter  as  di^criniination  is  conimoniy  identical 
with  thojie  rudimentary  judging  prooeases.  Now  in  so  far  as 
judgment  does  really  ileal  in  lhii>  way  ttitli  tiie  analyeia  of 
eationa!  (or  percojiiuai)  experiences,  whicli  are  to  start  with 
dilTerenliuled  whnle«,  it  wonkl  Bceni  to  bt*  necessary  to 
regard  it  a&  a  process  in  which  relatively  vague  ideas  are 
resolved  into  their  definite  efins(iluent:$»  ratluT  than  as  a  pro- 
cess in  which  already  dititinct  and  separate  ideas  are  brought 
together.  It  will  he  remembered  that  our  previovis  descrip- 
tion of  it  is  more  elosel}^  allied  to  the  sivond  of  the?e  views 
abotit  tt.  As  a  matter  nf  fact  both  views  arc  correct  in  the 
conception  which  they  emphasbe^  and  the  dit$parity  between 
them  is  only  apj>arent. 

Ju-'it  as  we  saw  was  the  case  in  the  differentiation  of  the 
varioua  senpations  out  of  the  relatively  homogeneous  con- 
scions  continuum  with  which  life  probably  begins,  m  the 
materials  ujion  which  our  judgmenl*  nre  hai*Hl  and  with 
which  they  deal  are  all  necessarily  elements  of  our  own  per- 
sonal experience.  So  far  as  we  predicate  anything  of  an 
obje<'t. — for  example,  *'iron  is  a  metal.'* — il  may  he  gaid  that 
we  have  simply  dissected  the  itlfia  of  iron  (our  concept),  which 
wjifi  nlrendy  preaent  to  our  mind?i»  im^tefld  of  adding  to  it 
some  nftv  idea,  r.  r.,  metal.  Taken  literally,  this  is  a  true 
Btntement  of  the  facU,  It  is  only  false  by  virtue  of  that 
which  it  failft  to  add.  The  concept  of  iron  is  a  concept  die- 
tiniruished  from  that  of  nietn!.  We  not  only  ttiay  bring  the*ie 
two  concepts  together  mentnllv.  hut  \\v  fnTjuently  do  unite 
jnst  Mjch  concepfg  in  the  form  of  judgments,  which  are  prac- 
tically v'uhiablo  to  us  in  enabling  us  to  emphasise  aueh  phases 
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of  our  thoughts  as  are  momentarily  important  for  us.  Judg- 
ment is,  then,  in  its  most  explicit  forms,  undoubtedly  a  pro- 
cess in  which  we  synthesise  concepts  in  the  course  of  noting 
and  asserting  relations.  Y'et  the  concepts  which  we  thus  unite 
are  with  equal  certainty  already  elements  of  our  stock  of 
knowledge,  and  so  we  may  seem  to  have  made  no  gain  uj  the 
judgment,  much  less  to  have  added  a  new  idea  to  some  old 
idea.  But  the  gain  is  often  very  real,  because  the  synthesis 
may  bring  out  relations  of  which  previously  we  were  not 
clearly  cognisant.  From  this  point  of  view  judgment  is  not 
so  much  a  matter  of  creating  wholly  new  mental  material  as 
it  is  a  matter  of  ordering  and  organizing  our  mental  equip- 
ment in  the  most  efficient  possible  manner. 


CHAPTER  XTI 
THE  FORMS  AND  FUNCTIONS  OF  REASONING 

Judgment  and  Heasonin^. — From  the  illustrntion  with 
which  wo  aet  out  in  the  Inst  clmptor  in  our  first  roujg'li  analysis 
of  reair^oning,  we  ob^rvcd  that  the  solution  of  the  prublem 
with  whloh  we  were  hypotht>ticaWy  engaged  involved  a  series 
of  judgments.  We  therefore  turned  aside  to  nxamine  more 
ciosely  into  the  nature  of  judginent;  and  we  have  discovered 
that  this  IB  an  analytic-synthetic  process,  in  which  concepts 
are  employed  and  elalrornted.  As  the  great  majority  of  our 
importRnt  C'oncopt^  have  a  Ungui^^tic  basis,  it  goci  without 
saying  that  rt'asuDiug  makes  almost  congtant  use  of  language, 
it  now  remains  to  survey  eoniewhat  more  fully  the  manner  In 
which  niir  judgn^enti^  are  combined  to  form  the  various  type- 
of  reasoning.  We  proposed  as  a  wiraewhat  provbional  defini- 
tion of  reasoning,  at  the  beginning  of  the  last  chapter,  the 
phrase  *'purpobive  thinking."  meaning  by  this  to  designate 
any  thought  process  in  which  we  were  thinking  toward  some 
end,  attempting  to  overcome  aomo  diHiculty,  or  stdve  some 
problem.  If  we  t«rn  to  certain  familiar  instances  of  this  snrt 
of  thing  in  every-day  life»  we  shall  at  once  obtain  an  impres- 
eion  of  the  fashion  in  which  we  make  u«o  of  our  judging  ac- 
tivities. 

Practical  Kcasoning. — Suppose  that  we  are  alwut  to  make 
a  long  journey  wliich  Tieees-iiilatcs  n  choice  from  amon.c;  a  num- 
l>er  of  possible  rouies.  Tin*  h  a  case  of  the  genuinely  prob- 
lematic kind.  It  requlree  Kflection,  a  weighing  of  pros  and 
cona,  and  tho  giving  of  a  final  decision  in  favour  of  one 
or  another  of  the  several  alternatives.     In  such  a  caj5e  the 
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procedure  of  most  of  us  is  after  thU  order.  Wc  think  of  one 
route  ns  huing  jnt'tiirfsquo  nnil  wliolly  ntivi'l,  biiT  nlsii  a^  beiiig 
expcD^ive.  We  think  of  nnollier  u^  I0&4!  iDtc-rosting,  Imt  also 
as  less  expensive.  A  third  is,  wc  discover,  the  most  oxpiHli- 
iloDs,  but  also  the  mc»st  co6tl>'  of  the  three.  We  fnd  oursolves 
confronted,  then,  with  the  noccHsity  of  choosing  with  regard 
to  the  relative  nRTJts  of  cheii]me.^,  hcauty,  iJiid  spefd.  \Vt» 
proceed  to  consider  those  points  in  the  light  of  all  our  inter- 
ests, and  the  decision  more  or  leas  makes  itself.  \Vc  find,  for 
instance,  Ihat  we  must,  under  the  cirenniataneeB,  select  tlie 
cheapest  route. 

NoWj  this  process  is  evidently  made  up  of  a  numlier  r*f 
judgnicnte,  in  which  we  liave  employed  various  eonueptions  of 
the  routes  nnd  the  conReqnencos  ronncctet]  with  their  choice, 
Obviouply,  fllso,  we  have  iiindo  eonfilnnt  use  of  the  itmehinery 
of  associdtion  hy  means  of  which  the  various  connected  ideas 
have  called  one  another  into  the  niind.  Our  eonelusion  is 
seemingly  the  outc*i>mc  of  a  Berics  of  judfrinentft.  whose  nuni- 
Ijer  may  he  wliolly  indeterniinute,  and  whose  order  is  far  from 
syetGmatic.  Nevertl^ele&s,  the  proceii^  reaults  in  a  tiolution  of 
the  problem,  the  conclu-iioii  is  eiisientially  n  reasoned  one,  and 
the  ojxTaUoii  [■>  ulfttirether  typical  of  the  fa-shion  in  which 
we  actually  deal  mth  the  practical  problems  of  cnmniou  ei- 
])ori  nice. 

When  we  look  at  Oic  sticecBsive  stejis  a  little  more  clost'ly, 
we  see  that  such  judgments  brinfj  into  the  foreground  soiiio 
aspcrf.  nf  fhr.  ffrnrral  prnhlnn  which  aesistp  us  in  viewing^ 
(lie  ftituntion  in  ils  entirely.  Thus,  the  idea  of  cost  as  less 
by  one  route  than  by  the  others  proved  in  our  ftna!  estimate 
to  be  of  fundaniental  significance.  But  we  could  not  ipolnle 
thift  element  nf  the  problem  and  conceive  it  ariglit  until  we 
had  compared  routes  with  one  another,  and  considercfl  all 
the  expenses  involved  in  each.  Only  then  were  we  in  a  posi- 
tion to  asiicrt  which  route  wa?  cheapest.  This  crucial  judg- 
ment issued  immediatehj  from  our  comparison  of  the  several 
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routes  with  one  another,  but  the  process  of  comparison  waa 
itself  an  iiidispensabk  step  in  reaching  our  tintil  choice.  We 
conBitlered  spei^d  in  a  siuulur  uiauner,  unJ  Umnd  tiiat  all  tbe 
routes  weni  satisfactory  eiiougli  in  tliiis  jjarticuian 

Finally,  the  coneide ration  of  beauty  and  the  pleasure  of 
tbe  journi'y  is  canfasdcd  in  like  manner,  and  we  find  from  tlie 
ideas  which  come  into  ottr  minds  that  one  route  is  markedly 
preferable.  This  ftictor  of  beauty  remains,  then^  to  settle 
accounts  with  the  item  of  economy.  The  ultimate  decision 
involves  our  lakiug  stock  of  our  financial  statu?,  pnst,  present, 
and  future,  and  the  hsiw  is  settled  on  the  basis  of  tbe  -stor^* 
told  by  this  set  of  facts.  Each  step  in  the  process  baa  been 
relatively  simple,  .nnil  entirely  intelligible.  We  have  allowed 
certain  ideati,  wlncb  wc  have  absiracii'tl  in  our  moiJe  of  con^ 
ceiviti<f  the  problem,  to  take  up  by  association  other  ideas  re- 
lated to  them  in  ways  which  Hoar  upon  the  eR.*e  in  hsind;  ar>d 
from  the  jmlgnients  which  we  pass  upon  the  meanings  of  these 
ideas  otir  choice  is  made  and  our  voHtion  determined.  Our 
eiTcctivene^s  as  prflctical  rcflponers  (or  thctirclieal  rea^oncrs. 
cither*  for  that  matter)  will  dejKHjd  Ihen,  first*  upon  the  skill 
with  which  wo  succeed  in  roart^iviu/f  the  problem  correctly, 
and  ficcond,  upon  tlie  speed  and  acruracy  with  which  this  con- 
ception sup|3:ests  to  our  reasoning  processes  the  recall  of  the 
special  ideas  appropriate  to  the  case  at  hand. 

The  whole  series  of  judgments  employed  could  finally  be 
rwliieed  to  two  or  three  (or  possihty  to  one),  which,  aa  the 
outcome  of  our  tentative  weighing  of  now  this  claim  and  now 
that,  have  proved  to  he  finally  eignifiennt.  In  a  sense  the 
judp^ments  have  all  been  connected  and  related.  They  have 
all  arisen  in  response  to  our  pergietent  dwelling  upon  the 
problem  before  ns.  But  a  few  of  them  depend  upon  one 
nnothor  in  nn  even  more  fntiniate  wnv,  and  these  nre  the  per- 
mnnently  sipnififunt  ones.  For  example:  "Two  route?  cost 
more  than  $1000;  T  cannot  ftfford  to  pay  more  than  $800;  I 
r.uist  therefore  patronize  tbe  third  route." 
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Value  of  Association  by  Similarity. — In  bo  far  as  reasoning 
involves  associative  processes,  it  is  clear  that  association  by 
similarity  will  bo  of  highest  importance,  especially  in  the 
more  abstruse  forms  of  thinking.  The  more  complex  types 
of  problem  with  which  we  have  to  cope  <Jften  require  for  their 
successful  solution  the  application  of  facts  and  principles 
which  have  no  connection  with  the  matter  in  hand,  save  some 
fragile  bond  of  similarity.  The  detection  of  these  delicate 
links  of  relation  is  an  achievement  which  characterises  in  high 
degree  only  the  most  remarkable  minds,  the  geniuses.  The 
rest  of  us  find,  to  be  sure,  that  we  outstrip  the  brutes  enor- 
mously in  our  capacity  to  employ  this  fonn  of  associative 
nexus.  But  the  great  revolutionary  achievements  in  human 
nrason  have  to  wait  upon  the  man  and  the  hour,  and  when 
they  are  compassed,  they  generally  reveal  a  marvellous  mani- 
festation of  the  capacity  for  discerning  similarity.  Newton's 
formulation  of  the  law  of  gravity  may  serve  to  illustrate  the 
point. 

Beasoning  and  the  Syllog:isnu — Now,  to  many  persons  the 
process  of  selecting  a  route  for  a  journey  will  seem  a  mislead- 
ing illustration  of  reasoning,  because  it  will  not  appear  to  bo 
sufHoiontly  abstruse,  nor  sufficiently  orderly  and  inevitable. 
It  will  represent  what  they  may  prefer  to  call  "practical 
reasoning,"  as  wo  have  done,  although  we  have  not  meant  by 
the  use  of  the  term  to  deny  to  the  process  the  essential  char- 
actor  of  i^asoning.  We  shall  bo  told  that  when  we  really 
reason  we  jWrform  such  mental  deeds  as  the  following  syllo- 
gism exhibits: 

All  mem  are  mortal; 
Socratw*   i«  a  man, 

Thert'fore 
Socrates  is  mortal. 

Here  we  arc  assured  we  have  new  facts  attained  by  reason ; 
hero  is  perfect  order  and  symmetry,  instead  of  miscellaneous 
groping  for  correct  conclusions,  which  may,  or  mav  not,  be 
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attained;  here  are  judgnients  arrayed  ia  serried  ranks,  each 
supported  l>y  its  neigiihour,  and  the  final  judguient  an  irre- 
futable consequence  of  it*  companions,  from  whicb.  our  tiiink- 
iug  set  out. 

In  rei-poDae  to  this  sug-geation  we  have  only  to  inquire 
whether  or  no  our  original  tliinkmg  reaUt/  goes  on  in  this 
way^  or  whether  thig  example  illustrates  the  arrangement  of 
wbirh  certain  of  our  thought  procedsea  are  susceptible  after 
they  have  been  pruned  of  excrescences.  Our  own  ^iew  about 
this  question  is  <lcmbtless  iudicatcti  by  the  modtf  in  which  we 
have  approached  it.  There  can  be  no  doubt  that  the  cele- 
brated Ryllo^i*ini  wiiich  we  have  just  proposed  reveala  an 
extremely  fLmdnn>eiital  inct  about  the  relations  of  certaiB  of 
our  judgments  to  one  another,  That  the  syllogiain  ako  repre- 
sents the  actual  mode  in  which  we  commonly  reach  conclu- 
sions ia  altogether  another  projiosiUoii,  ami  to  one  which 
assent  certainly  cannot  be  given.  The  question  here  at  issue  ia 
purely  one  of  fact,  and  eacli  one  must  determine  for  himself 
whether  in  his  reasonin;^  proci^'sses  he  finds  himself  proceed- 
ing in  the  syllogistic  manner, 

^^Hien  1^'e  examine  our  tliinking,  with  this  ques^tion  in  mind, 
most  of  us  find  that  neither  as  regards  the  order  of  the 
several  steps,  nor  as  regards  their  number,  does  our  com- 
mon reasoning  comply  with  the  pattern  of  syllogism.  In 
instance«i  like  that  of  our  ilhistration  we  should  rarely  have 
any  recourse  to  the  second  proposition,  or  the  minor  premise, 
as  logicans  call  it,  even  provided  we  found  it  necessary  to 
consider  the  tnith  of  the  cnnelusinn.  Moreover,  it  would  as 
a  nilc  1m'  only  in  rn.*e  wc  found  it  necessary  to  verify  the  truth 
of  the  concluding  proposition  that  we  should  revert  to  either 
of  the  other  propwitions;  and  then  the  order  of  nur 
thought  would  he — first,  the  conclusion;  second,  the  major 
premise.  So  that  neither  the  order  nor  the  number  of  judg- 
menta  corrf^poTids  (o  tho  5yllo«n«m  with  which  we  ^itArtcd, 

As  a  device  for  exhihlfing  the  source  of  our  confidence  in 
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llie  truth  of  the  conclusion,  the  .syllogism  undouhledlj  po^ 
sesses  a  value;  for  it  makes  explicit  and  clear  in  tlie  fewest 
possible  words  \iie  fundamenttilly  important  relations  among 
the  ideas  involved.  It  is,  hovvivtir,  as  a  method  of  oxpos^iliun, 
demonstration,  and  prfHif,  rather  than  ns  a  type  of  actual 
coBstructive  thinking,  that  it  gets  ita  chief  significuiice,  Ne?- 
erthelegftj  it  poseesi*es  onr  chfinK'ttTistiL*  wliiuh  is  pcnndifir  to 
many  reflectivi'  [t^K-esisiOsJ,  and  to  this*  wf  muiit  bricHy  refer. 

Deduction. — The  major  prt'inisi — "All  men  are  mortal" — 
contains  an  assertion  of  a  general  principle  wliich  we  have 
observed  that  we  may  use  nrf  a  prineipli?  of  verificatiou  for 
eueli  an  assertion  as  that  of  the  conehision — ''Socrates  is 
mortaL"  Now,  general  principles  play  cj^sentially  the  same 
role  in  our  thinking  as  do  the  general  ideas  wbich  we  di*- 
cnssed  in  the  chapter  on  eoneepMon.  They  summarise,  just 
us  concepts  do,  hirge  miiiisea  of  hinmiu  ev])erieneL\  nnd  in  our 
porpos^ive  thhiking  wc  repealedly  have  occjiPion  to  employ 
them.     \Vd  might  call  them  complex:  coneept3. 

Thcfe  general  principles  reprettcnt  the  counterparts  in  out 
eonHctouB  operaHons  of  the  principle  of  habit  in  our  motnr 
coordinations.  Just  in  9(y  far  lu  wo  regaril  them  as  tvally 
Ftable  and  well  cRtablighed,  we  um  tliom  almost  refleily  in 
our  thinking,  and  apply  thom  without  more  aJo  to  Ibe  drter- 
mimitiim  of  enncl unions  nhout  *ueh  facttt  as  they  may  con- 
cern, Thus,  having  as(=iiired  ourselves  that  a  certain  act  ia 
rrally  stealing,  we  instantly  cln^s  it  as  despicable  and  wrong; 
basing  learned  Mint  a  Huhslnnoe  of  peculiar  appearance  id 
wood,  we  are  immediately  prepared  to  find  that  it  will  burn; 
if  we  hear  nf  tin*  discovery  of  a  new  planei,  we  in^sume  without 
f|ms^ion  that  it  will  po»i.«cA?  an  ellifiliral  orbit.  These  reac- 
tions consist  in  applying  to  appropriate  things  the  Imhitnal 
accompaniments  of  r^poetfie  object.'*,  or  eventri.  in  tbe  form  of 
general  \f]vn\  or  principlefi.  roncr^rning  similnr  objects  and 
evcTiti*.  Such  a  procci^p  lends  pcrspedivr  to  the  special  sub- 
ject to  which  the  priuciple  i«  applied,  by  bringing  it  into 
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overt  connection  with  the  experience  to  which  it  raaj  Le  most 
immediately  gormniie,  while  it  enriches  and  fortifies  the  gen- 
eral principle  itself  by  adding  to  its  scope  a  new  and  definite 
instance.  It  domancls  no  argument,  beyond  the  mention  of 
the  facts  just  described*  to  demonstrate  that  we  make  a  con- 
stant use  of  general  principles  m  some  such  fashion  as  this, 

The  problem  h  at  once  snggested  by  the  foregoing  diBcus- 
sion  of  deduction^  as  to  how  we  ohtmn  the  general  principles 
therein  at  i^sMe,  Thi^  brink's  us  to  the  complementary  proc- 
ess which  logieinn^  designate  induction. 

Induction, — According  to  the  familiar  accounts  of  it,  induc- 
tion is  the  operation  by  means  of  which  we  come  to  generalise 
upon  individual  events.  For  example,  having  observed  num- 
bers of  apecillc  instances  of  the  phenomenon,  we  come  to  the 
conclusion  that  al!  paper  is  combustible.  In  a  similar  way 
we  eome  to  assert  that  all  mammals  have  lungs,  that  masses 
attract  one  another,  etc.,  etc. 

Criticism  of  Induction. — Now,  logielaus  have  argued  at 
great  length  upon  the  question  Tvhetlier  we  really  succeed  by 
inductive  inference  in  going  beyond  the  particular  facts 
which  have  actually  been  examined.  They  have  al^o  consid- 
ered at  great  length  the  criterion,  or  warrant,  upon  which 
inductive  principles  proceed,  supposing  that  they  ever  do 
transcend  the  fact-*  from  which  they  set  out.  Sometimes  it 
haF  lieen  maintained,  for  example,  that  the  inductive  general- 
f&ation,  "All  men  are  mortnl.''  which  is  based  upon  our 
examinatioD  of  a  finite  number  of  eases  of  human  mortalitv, 
obtains  }{?•  ultimate  significance  for  knowledge  simply  by 
virtue  of  the  rtpsumcd  uniformity  of  nature,  l^at  has  hap- 
pened a  Tiumlwr  of  time^  will  always  happen  under  like  con* 
dition?.  is  the  meaning  of  this  viefl^*  On  stated  more  riddly. 
whatever  has  happened  under  given  conditions  will  always 
happen  under  the  same  conditions.  On  this*  ba«:ts  a  single 
necurrenee  of  n  phenomonon,  if  thoroughly  understood,  would 
justify  a   generalisation   about   all   other   instances   of  the 
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plieoomenon.  Many  otlior  views  of  tlio  matter  Imre  been 
dcfeiiiJedj  but  we  uiii  hurdlj  L*iittir  upon  them.  SiiJlico  il  for 
our  purposiis  to  observe  tiiat  whatever  may  lie  the  Unal  merit 
aud  rcliabilit}'  of  inductivD  inferences^  we  do  ia  our  actual 
thinking  make  constant  u^a  of  audi  genoralUatiuns,  and  on 
the  whale  witli  practical  suocess. 

Intleed,  aftor  our  accoiint  of  h&htt  and  association  and  our 
account  of  the  formntion  and  development  of  concepts,  we 
should  be  ill-prepared  for  any  other  conclusion.  Having 
found  a  certain  characteristic  common  to  a  large  number  ol 
events,  it  could  not  well  he  otherwise  than  that  we  should  be 
predisposed  by  the  princijjle  of  hahit  to  LHinnect  this  character 
with  all  other  eventA  which  we  judged  to  be  of  like  kind.  Tliis 
would  tend  to  occur  on  the  level  of  mere  trains  of  associative 
ideas,  as  iu  rcvcry,  where  it  might,  however,  often  et^cape 
attention;  it  would  also  come  out  clearly  in  the  recognition  of 
points  in  common  among  such  necurrencea  ae  we  found  our- 
selres  ohlit^ed  to  reason  about  in  the  courae  of  overcoming 
difficulties,  whether  practical  or  thcoreticaL  ThuB  in  reveiy 
our  thoM^hts  njfglit  run  ui>ou  the  planets^  niid  ns  the  ideas  of 
them  pnsfic'd  thmu^h  our  TuitwU  we  should  pmhfihly  Think  of 
them  all  as  spherical,  and  yet  this  common  property  might 
ewapo  our  definite  notice.  In  rcn^oninj^,  bowevor,  we  should 
often  find  it  indispenRuhle  to  emphasise  common  quidities  of 
tJiie  kind.  So,  for  instance,  in  attempting  to  predict  weather 
conditions?  we  pliould  Ppecdily  find  it  nccpssnry  to  proceed  on 
the  generalisation  that  fill  low  hnromotric  phenomona  were 
indicative  of  storm  formafion.  The  aame  exigencies,  there- 
fore, which  lead  us  to  form  general  idcjie.  also  lend  us  to  that 
Bpectal  t>7x?  of  idea  which  we  more  often  call  a  general  prin* 
riple  and  express  in  n  proposition, 

Tt  may  he  Added  that  undisciplined  minds,  following  a 
tendency  natural  to  n?  all.  constantly  jreneralize  on  stngU 
event*  which  are  imperfoctly  understood  nnd  consequently 
fall  into  pcTnistent  error.    The  fnllacy  consists,  howerer.  not 
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SO  much  in  gcneralifiing  on  one  event  as  in  generalisijig  on  an 
event  which  is  not  correctly  or  fully  apprehended. 

Deduction  ami  Induction  Compared. — In  coixiparing  deduc- 
tion and  induction  it  is  often  said  that  induction  necessarily 
precedes  deduction,  because  we  obviously  cannot  apply  our 
general  principles  until  \vc  possess  them,  and  it  is  l>y  means  of 
induelion  that  we  obtain  them.  It  Ib  also  said  that  in  dcduc- 
tioa  our  thought  proceeds  from  the  more  general  to  the  less 
general,  from  t!ie  iiuiver^nl  to  the  particular ;  whereas  in  in- 
duction  the  order  of  procedure  is  reversed.  There  is  an  ele- 
ment of  truth  in  both  assertions,  but  this  form  of  expressing 
it  ie  certainly  misleading. 

The  truth  in  the  first  contention  consigts  in  the  fact  that 
all  general  principles  are  based  upon  jyarti^tijar  experiences. 
But  tlijs  iiocs  not  mean  that  inductive  processes  occur  first, 
and  then  at  a  later  stop  deduction  appears.  Both  kinds  of 
process  go  on  together,  aa  we  ahall  see  in  a  moment.  Indeed^ 
strictly  speaking,  they  are  in  the  la&t  analyeis  eimply  two 
pba&es  of  one  and  the  same  prooesa.  The  truth  in  the  second 
aseertion  resides  in  (he  fact  that  eome  portions  of  our  think- 
ing proceed  under  relatively  more  habifital  forms  than  others. 
The  deductive  jirocc^a  represents  the  npplicntinn  of  a  mentnl 
habit,  or  principle,  to  a  pnictica!  cnse^  under  just  such  condi- 
tions as  we  have  already  described.  The  inductive  process 
representis  more  distinctly  the  formation  of  these  hihiis  of 
thought.  In  both  case?,  however,  so  far  as  concerns  the  prog* 
reps  of  the  sneeesisivp  thoughts*  we  nlwav"?  find  that  the 
advance  is  from  particular  to  particulnr.  Moreover,  tbe 
advance  is  not  so  much  an  advance  from  the  particular  idea 
r  to  tbe  independent  and  particular  y.  tiow  shown  to  be 
related  in  some  way  tn  x,  as  it  is  a  development  of  the  idea 
T,  hitherto  undifferentiated  in  this  special  fnshion,  into  the 
idea  .r  cnntaininf;  a  v  relntion*  Thus,  tbe  freneralisation 
alinitt  low  barometric  condition?  and  storm  fonuntion  i?  not  a 
mental  process  in  which  two  wholly  diflconnrcted  ideas  are 
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brought  togiether.  It  is  einiplj  a  proccs^s  in  which  the  hith- 
erto uuhpwilltMl  cxperic'ucQ  "iow-ljaroiueter-fitorm-fonna- 
tion"  is  resolved  into  lU  fuller  j^ignificancc  for  practical  use. 
Similarly,  in  frul>at.'quent  deductive  a|x*mtions  with  this  prin- 
ciple, t,  e*,  all  U>w  Inirotiiotritr  conditinns  indicate  liUinns 
iirii!iinent,  we  proceed  from  the  parlieular  idea  *iow  baroiue- 
tor,'*  to  the  particular  idea  "jaioriii  forming.*^  However  con- 
venient, therefore,  it  may  at  titne^  provo  to  apeak  of  passing 
fmin  the  general  to  the  particular,  and  vice  versa,  we  must 
remember  that  in  our  actual  thought  processes  wo  alwaya 
juxlapo&c  particulars;  or  more  precifM:'U%  wo  deal  with  diju 
criminahle  features  of  a  single  mental  particular.  Of  course 
it  will  be  underslfod  from  uur  study  of  the  development  of 
conet'fitsi  tlmt  these  particular?  are  under  this  treatment 
modi^E^d  incessantly,  both  by  expansion  and  contraction. 

Habit  and  Adaptation  in  Beductton  and  Induction* — 
We  hnve  :^>*u  from  Iniu^  to  Hum?  throuj^'liout  o\]r  work  that 
cacli  mental  process  which  we  have  exaniiued  containB  some 
old  features  and  some  new  features,  that  it  reflect*  the  prin- 
ciple of  habit  and  the  principle  of  fresh  adjustment  to  novel 
condiliona.  Induction  and  deduction  are  further  illustra- 
tions of  this  panic  faet.  Just  a«  in  pprcej^tinn  we  observcnl 
the  new  element  in  the  sensory  stimnlnSj  and  the  old  element 
in  the  reaction  hv  a  modifi*^!  cortex,  so  we  have  seen  that 
incim-tion  represents?  thai  funetion  of  onr  purpogjve  thinking; 
in  which  (he  n«*w  adjustment  U  uppermost;  wherens  deduc- 
tion rppre^ents  more  conspicuously  the  applieation  of  ac- 
quired hahitH.  Tf  the  parallel  15  really  genuine,  we  should 
expert  to  find,  as  we  have  at  eaeh  previous  ?trp,  that  the  two 
altTihiit(*s  of  novelty  and  familiarity  in  the  elements  employed 
are  never  entirely  dissevered  from  one  another,  and  so  we 
should  expeet  to  find  Ktihi^tiin^inl  wnrrnnt  for  nnr  remnTlc  a 
few  Itnen  nhove,  that  induction  and  dfduclion  nre  bu(  pliRs<>3 
of  ft  common  proce<is.  That  they  are  acltinlly  conjolne*!  in 
thia  way  does  not  mean  that  they  always  are  met  with  in  a 
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condition  of  perfect  balance.  It  luay  much  more  naturally 
be  expcetetl  that  sonietimea  ooe  auvl  soiuetiiues  the  other 
will  present  itself  as  uiore  iraiuedialely  important  and  more 
properly  conspicuous.  Wc  have  SLvn  an  analogous  ea^e  in  the 
iustance  of  memory  when  compared  yfiih  some  kiuik  of  per- 
CL'ption.  In  tht*  ono  case  the  ohvions  euipliaais  fails  upon 
the  neWj  in  ihe  othtr  upon  tlie  old.  So  it  i&  in  reality  wilh 
the  relation  between  deduction  and  inductian. 

In  reaching  the  mditction,  "all  low  barom<^ter— storm 
fonnation/'  Me  may  suppose  a  number  of  instances  to  have 
been  examined  before  ihe  generalisation  13  made.  Now,  the 
intt'Iligent  appreliension  of  the  terms  eoncemed  in  the  judg* 
nients,  tiiat  is,  low  baroirieter  and  stonus,  evidently  involves 
a  reference  back  to  past  experience,  to  past  factors  of  knowl- 
ed^'e,  which  iSj  as  we  have  seen,  the  essetiUal  feature  of  deduc- 
tion. Moreover,  the  autual  proct^dure  by  'ivhich  we  assure 
oureelves  of  the  tenahility  of  such  an  induction  consists  in 
rouiparing'  mentally  eaeh  uew  instance  with  previous  similar 
instances.  Tn  this  operation  the  old  experionees  pnictically 
oixupv  the  place  of  peueral  principles^  under  which  we  array 
the  new  cape.  So  that  tiie  deductive  characteristics  are  evl- 
ilejitly  present  in  an  unmistakable  way  in  inductive  forms 
of  reaBoning. 

Conversely,  wlien  we  apply  a  general  principle,  or  infer  that 
a  special  consequence  will  follow  an  event,  because  of  the 
general  elasti  to  which  it  Ivelongs,  we  inevitably  avail  oun^elves 
of  inductive  method?,  in  so  far  aa  we  label  the  new  fact* 
A^'Tien  we  predict  a  storm  because  we  obRcrve  a  fall  In  the 
hnrometer  wc  are  in  reality  dealing  with  a  neu^  specific 
iu.Hance,  which  we  generalise  in  an  essentiany  inductive  way. 
We  niav  call  it  a  case  of  deductinn,  hecatj^c  wc  hnve  already 
convinced  our^elve^  of  the  invarinhilify  nf  Hu!  connection 
between  the  storm  phenomena  and  the  particular  hnrometric 
conditionji.  Nevcrthefe-ss^  the  act  11,1 1  iiieiitnl  process  by 
means  of  which  we  make  the  prediction  \^  quite  as  truly 
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characterised  by  induotiou.  AVo  itia^'  feel  reasonably  con- 
iident,  therefore,  that  the  reasoning  processus  dt>  iicjt  coualitute 
any  exception  to  the  rule  wliicL  wo  have  previously  emm- 
oiated,  tlmt  all  cognitive  menial  aperalioos  iiivulvc  bolh  qIiI 
and  now  fiicturs, 

Beaaoning  and  Purposive  TMnking. — It  ought  now  ta  !« 
fairly  clear  that  the  precise  signilRjinc'e  whidi  we  attach  to 
the  term  reaiiouing  is  largely  a  ntaller  of  iirhitrary  U-rtut- 
nology.  Undoubtedly  eome  of  our  purposive  thinking  take*  a 
higlily  ahfilraot  and  sybtetuatiscd  form.  Undoubtedly,  al 
most  of  it  giWA  on  in  u  much  mure  cnncred^  inii^ellaiieous, 
hit-and-miss  fa^ihion.  But  it  is  es-^entially  ii[i]>us;H)hle  to  draw 
any  siiurp  line  marking  off  the  moro  orderly  and  exact  pro- 
cedure from  the  morf.'  [irnmisetio^is  form;  and,  as  tlic  presence 
of  a  doniiiiaiinn;  purjxjHp^  plun,  or  intercut  seetiis  to  control 
t]ie  ideational  proce&seij  in  liolh  cas&a,  it  has  eeemed  the 
simpler  and  mure  natural  thiujr  to  call  nil  purposive  thinking 
reasoning.  We  are  then  entirely  ahle  lo  recognise  stages  of 
abetTacliou  and  complexity  in  the  execution  of  such  thiuking 
without  anv  Siicrifieo  of  Tt^«^anl  for  the  fact.?. 

Stages  in  Reasonmg  Processes. — We  may  distin^^uiHli  tliree 
6uch  stages  separated  from  one  another  by  no  abruj^t  lines  of 
demarcation,  hut  de-iijrnating  three  fairly  di.«tinct  depreefl  in 
the  levelB  of  complexily  and  abelractnesg  found  in  purfiosive 
thinking.  First,  there  is  lite  sort  of  persistent  psyoho-tnol 
activity,  rehitively  randnitv  in  Ivpe,  hy  nteuns  of  which  anirnaltJ 
generally  actrotnpli^li  their  puq>o»e<i  when  caHeii  n[K)n  ta| 
meet  novel  sitnationt^.  This  sort  of  thing  in  illuHlrated  by 
the  efforts  a  hun^y  animal  mnke?  to  ^ct  ftmi]  when  he  is 
flhut  up  in  a  ca^'e.  Sccnnil*  tljcre  is  Ifu*  kiml  of  jirocrss  which 
inifolve»  mef'tinjf  a  diJlirulty  Rim]>ly  hy  ojilling  ujn)n  niernory. 
Thia  may  he  illustraied  hy  the  ea«e  of  wishing  to  telephone 
a  friend  and,  in  the  Hh.**.^n(^  of  a  directory,  Irt'jn^  thrown  hack 
njmn  oneV  memory  of  tlie  telephone  number.  Both  these 
forms   have   rarioua   niodificationi*.     TTnrdlv,   there    ia   the 
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process  of  reasoning  in  the  narrower  and  more  precise  mean- 
ing of  the  term,  ia  which  a  problematic  situation  is  analysed 
and  vonceivi'd  in  one  fashion  after  another,  auU  tfie  ahstract 
ideas  thus  precipitated  are  allowed  to  call  up  from  past  ex- 
perience the  assoeiates  relevant  to  tJie  solution  of  the  problem 
thus  conceived.  In  the  typical  form  of  thefte  casos^  the  old 
experience  has  itself  to  be  split  up  and  conceived  in  a  new 
way  appropriate  to  the  special  exigtincy  at  issue.  This  sort 
of  process  is  represented  by  the  steps  involved  in  making 
Bome  of  the  more  complex  mechanical  inventions.  The  par- 
ticular problem  to  be  solved  has  to  be  isolated  and  clearly 
formulated.  Then  the  itenui  of  old  experience  have  to  be 
canvassed  and  conceived  in  novel  ways  in  order  to  permit 
application  to  the  new  case^  Of  course  in  certain  instances 
totally  new  materials  or  re::uUi;  arc  encountered  which  were 
not  anticipated*  but  wherever  the  owttMinie  is  a  legitimate 
conse<|uence  of  the  reasoning,  our  deseription  holds  good. 

Qeneral  Function  of  Iteasonin^. — In  reasoning,  with  its 
enipluymeut  of  couccpts  in  judgments^  we  njeet  with  the  most 
highly  evolved  of  all  the  psychical  devices  for  asaisting  the 
adaptive  activities  of  the  organism,  and  this  notion  of  its 
fTcneral  significance  is  so  familiar  that  it  rerinirea  nn  detailed 
jtiBtilicfltioii.  Certain  fraturM  of  its  praetieni  o|>oralit>n  may, 
however,  jirnfiluMy  l>e  described,  especially  in  conn«tion  with 
our  pcnornl  notion  of  the  relation  between  conscious  and 
neuro-muwutar  processes. 

In  the  original  sensory  stimulations  of  early  infant  life 
we  have  seen  that  there  is  a  general  overflow  of  the  nervous 
ener^'y  into  miscellaneous  motor  channels,  occasioning  hetero- 
geneous and  nncoonlinated  movements  of  various  parts  of  the 
hodv.  We  have  also  traeed  in  outline  the  process  of  the  devel- 
opment by  means  of  which  the  motor  escapement  becomes 
confined  to  certain  limited  and  definite  channels,  and  tlms 
succeeds  in  estafdishin^  coordinated  habitual  inovementfi. 
We  have  seen  that  these  coordinations  bocomc  more  and  more 
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clalioratu  as  growth  proceeds,  and  we  Iiave  noted  thai  in  this 
developrnent  llio  jjs^ichical  pnicesj^t^s  wliicli  v,v  liavc  analysed 
as  perception,  iiiiuginnU<nj,  uud  luemory  piny  nn  nnuuingly 
iinporUnt  part.  Now,  go  far  as  wo  mean  to  cover  by  the 
tenn  reji^oning  all  piirpdHivc  thinking,  it  i:*  clear  that  these 
various  inerilai  irpLTHliotK^  ju^t  referred  to  can  only  contribute 
in  a  significant  way  to  the  inodilication  of  ittotor  renetioiid  in 
the  measure  in  which  tliry  entnr  into  proecs^^na  of  roasouing. 
It  must  he  rcnjeinhercd  agaiiij  tlial  our  puri>ueive  thinking  is 
sometimes  very  rudimentary,  simple,  and  ahruj^t;  and  at 
other  time;?  highly  conipUi'jitL'd,  prHh)n;;e<!,  and  ahstract.  In 
reasoning  we  realty  liu<i  hroiight  togt'iher  and  ftx-aliscd  all 
the  important  characteristics  of  the  variouy  merilul  modes 
which  we  have  \\m^  far  studied. 

This  may  l)e  shown  in  the  case  of  memory,  as  an  illustra- 
lioHj  Imt  it  is  no  Inier  lo  the  facts  here  than  il  Ufnild  he  in 
the  caae  of  jiorception  or  inin^ination.  If  memory  operated 
BO  as  to  bring  into  our  coneciousnGsts  idea;*  of  our  jjast  t^xperi- 
ences,  hut  without  any  ^ficcial  refert'nce  to  souk-  prcn-nk  neeil, 
it  would  |>ossi.v**s  a  certain  inlellectual  interest  cooiparahle 
witli  that  of  a  t;eyfier,  or  other  irregular  natural  plicnojupnon. 
But  it  would  1)0  an  almost  wtiolty  useless  ad^irnnient  of  our 
menta!  life.  It  is  bwause  memory  enables  us  to  recall  cxpori- 
enees  when  we  nrrtf  to  }>rjn^  to  bear  ufMin  poiin-  ftrrsml  per- 
pU'sift/  the  itujnxfU'tinci'  of  our  pnM  rj^prrii'tttf  that  it  flsi^tsta 
ns  in  ^ttinjj  ahead  in  the  worM.  It  is,  in  short,  the  part 
whicli  it  pliiys  in  purpujiivo  Hiinkiuj:  which  ;rivc*s  if  its  vtduc, 
M**rty>v<T,  this  sifjuifii  •!{!'.  r  of  Ihe  ftt^f  t'sprriftut'  h  a  thinjT 
which  concretely  brings  with  it  tendencies  to  certain  mode? 
of  ftrtion.  T(  U  not  a  mere  rein'^nleinent  oT  i(h-n.f  with 
which  we  are  doiiHtijr  in  snrtv  a  cas*\  It  is  a  reinslalemont  t*f 
Idcsns  winnected  with  which  are  certain  quasi-habitua!  action*. 

Siniihirly,  thou|jh  not  ahrni's  30  ohvif*tJ*!y.  with  perceptual 
activities.  Tf  T  am  enijnged  in  writinfj*  irhnt  T  perceive  (mj 
hand,  the  words,  etc.)  i«  certainly  in  part  determined  by  iny 
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mental  oi>orations  at  the  moment.  ?fot  only  bo,  but  my  per- 
ceiving of  iJie  jmn  ami  jmiwr  jiro  procTSfips  (Hroctly  coutribu- 
tnry  to  tlit?  pAijrejjsion  of  my  juirjmso  in  my  writing.  The 
{KTcoptitin  til  tiiken  np  into  tlio  jnirposivc  thinking  of  the 
moment ;  or,  cxprost-ing  llic  facts  more  accurat^'ly^  it  is  iUell 
an  intc^Tiit  part  of  the  onward  ntovcmont  of  my  general  piir- 
p4igi\«  thau^lit  Helivitics,  1  cannol  o\ct.'Utc'  efiiciently  lliat  type 
of  purpo**e  which  gets  expression  in  writing  without  the 
assiptanec  of  the  porcoptual  act.  Always  floiuowhere  imhcdded 
in  the  ge:uTal  matrix  of  our  conduct,  wlit'lhi-r  lying  near  tlie 
surface  or  deeply  hidden  in  the  recesses  of  onr  inner  con- 
sciou^notirs,  Mv  come  upon  purpoi^eH,  planp.  intentions,  M*hich 
explrtin  our  Avliereahouty  and  our  action ;  and  uiKtn  tliese  Imsal 
factors  rest  our  particular  pereeptions,  as  well  aa  our  otlier 
mental  aetis. 

Hcural  Counterpart  of  Beasoning.— In  a  diagrammatic 
manner,  but  only  in  fiueh  manner,  Me  can  indicate  the  general 
netiral  eoiinterpnrt  »f  otir  purposive  thinkinp,  whether  in  its 
«iuiplrr,  or  in  it*  more  elalwrato  form?.  In  the  ca^e  of  our 
more  diMinctly  hahitual  coordinations  we  long  sinci*  observed 
how  with  a  niinimiini  of  conscious  accompaniments  a  sen* 
flory  stimulus  nmy  make  its  way  in  the  form  of  neural  excita- 
tion from  a  senw  or>[an  directly  through  the  (low^r?)  centres 
to  ap]iToprtatc  muscular  fjroups.  Tliis  case  is  illur^trateJ  in 
the  movement  of  llin  lumcl  to  throw  the  laleli  *»f  a  fannliar 
door.  In  the  case  of  stimulations  which  rerpiire  a  conscious 
reaction,  whether  fliiuple  or  complex,  the  motor  di^charpo 
is  postponed,  sometimes  only  for  an  inptnnt,  sometinies  in- 
definitely. A  typical  instance  which  lirin^rs  out  the  more 
important  feature.*  of  ca^os  where  |«?r&i.stent  perplexities  are 
involved  ia  the  fotlowinjr: 

A  man  sloopiny  in  a  stranjofe  building  is  awalccned  by  nn 
alnrm  of  fin\  Hr  haatily  rrccs,  throws  nn  some  clothing,  and 
starts  for  the  etnirway.  V\i  tn  tliis  pitlnt  the  course  of  thf? 
sncccfisivo  neural  events  has  l>een — auditory  stimuluB,  memory 
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activity,  motor  response  with  habitual  coordinations,  involved 
in  dressing  and  running  toward  the  remembered  stairway. 
He  finds  the  stairway  already  filled  with  smoke.  Escape  in 
this  way  is  cut  oH  and  he  turns  back.  Again  sensory  stim- 
ulus— this  time  partly  visual,  partly  olfactory  and  auditory — 
and  motor  response  of  the  habitual  variety.  His  next 
thought  is  of  a  firc*cscape,  but  none  is  to  be  discovered.  He 
tries  other  rooms,  but  also  ^\^thout  success.  In  these  move- 
ments we  have  successive  expressions  of  sensory  stimuli,  with 
memory  intermediaries  suggesting  fire-escapes,  each  group  of 
stimulations  discharging  into  movements  carrying  him  from 
place  to  place.  Terror  has  rapidly  been  overcoming  him,  and 
his  motions  become  violent  and  ill-controlled.  Thus  far  his 
"reasoning"  belongs  wholly  to  the  first  two  stages  which  we 
distinguished. 

Let  us  suppose  that  at  this  point  he  begins  to  search  for  a 
ro[>e  to  let  himself  down  with.  In  the  absence  of  any  real 
rope,  he  suddenly  hits  upon  the  idea  of  using  the  bed-clotlies 
for  his  purpose.  By  tying  them  together  he  manages  to  make 
a  support  upon  which  he  swings  himself  to  safety  on  tlie 
ground  below.  If  lie  had  not  previously  heard  of  such  a  use 
for  lx»d-clotht»s,  his  thought  would  involve  one  essential  feature 
of  the  most  abstruse  reasoning  included  in  our  third  stage, 
t.  c,  t]»e  ahsirading  through  ronrepHon  of  one  aspect  of  a 
situation,  and  the  novel  application  of  it  to  the  effective  meet- 
ing of  a  problem. 

In  this  case  we  have  essentially  all  the  stages  of  practical 
reasoning  processes  involved.  We  have  a  problem,  or  a  dif- 
ficulty. re|»orted  in  the  form  of  a  stimulus,  which  cannot  be 
dealt  with  in  a  purely  habitual,  non-conscious  fashion.  The 
first  effort  to  meet  this  obstacle  consists  in  cortical  excitations 
of  relevant  memory  prm^es-^es.  and  the  expression  of  these 
in  the  forms  of  acquired  e<K)rdinatod  movements.  In  many 
instances  the  first  or  second  effort  wotild,  of  course,  have 
achieved  success  and  cut  short  the  remainder  of  the  process. 
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In  some  more  dUtmcU}'  intellochial  forriis  of  problem  the 
mcntory  jirotroaa  would  not  nwessarily  express  iU  Ijoarings  in 
the  form  of  actual  movements  executed  at  the  moment.  But 
the  excitation  of  the  cortical  activities  is  of  precisely  the  same 
kind,  and  htts  precisely  the  same  siguificancc,  as  in  the  hypo- 
thetical case  we.  are  considering.  Whenever  the  coordinationa 
employed  at  the  summons  of  the  memory  procesa,  in  the  way 
we  have  described,  prove  inadequate  to  meet  the  difficulties  in 
hand,  there  is  always  thia  &ame  progress  from  one  reaction  to 
another,  or  else  a  recourse  to  the  more  abstract  type  of 
reasoning  suggested   in  the  illustration. 

If  the  problem  constitutes  an  insignificant  stimulns,  one 
or  two  failures  to  solve  it  may  result  in  the  abandonment  of 
the  eiTnrt  iu  favour  of  some  more  pressing  interest  which 
enJi^t^  our  more  vivid  feeling.  But  when,  as  in  I  lie  case  of 
our  illustration,  the  significance  of  the  prolilem  h  eom|>elling, 
we  often  meet*  after  the  failure  of  alt  the  reaclione  KUggesled 
by  memorv  anil  rensonlng  and  executed  by  habitual  eoordi- 
nations,  a  pemarkuhle  phenomenon.  The  stinnili  apparently 
continue  gnthering  power,  which  can  no  longer  be  drained 
off  in  enhcrent  motor  rcsjjonsea,  ami  presently  we  see  very 
much  what  we  observed  witli  babie^»  t,  f*..  the  breaking  over 
of  the  neural  excitement  into  almost  every  motor  channel. 
We  sjseak  of  persons  in  such  a  condition  aa  panic-stricken. 
This  diffusion  in  the  case  of  infants  is  wholly  uncoordinated, 
whereas  with  the  adult  it  is  coordinated  in  a  measure,  but 
incoherently,  and  with  n?ferenco  to  no  sinjjle  purpose.  Never- 
theless, Giiich  mal-oourdinations,  which  at  lea^t  serve  to  bring 
the  organism  tnto  new  conditions,  are  sometimes,  as  in  our 
illnetrative  va<t\  successful  in  providing  escape  from  diffi- 
culttcs.  Animals  make  lurge  uae  of  sueh  violent  and  random 
movement-*  wfienever  they  are  confronted  by  strange  and  trr- 
nfyiiig  c^mditions.  If.  utter  m(*nir)ry  and  reason  have  done 
their  work,  there  fltill  be  nn^A  ft^r  <t|)irr  fonns  of  rt'artion* 
thiB  sort  of  general  motor  cxploflion  ia  really  all  that  there  is 
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left  to  fftll  hark  upon.  Our  supposititious  man  might  liavo 
llirown  liiiuself  out  of  tlie  window^  ns  many  otliers  littve  dune 
under  the  intellectually  stupefying  effects  of  extreme  fear, 
lint  even  po,  tho  neural  process  \vould  have  hecn  highly  similar 
lo  that  which  we  liave  deseritei,  and  it  represents  the  con- 
fcquencea  of  a  practical  breakdown  in  the  coordinated  move- 
inent.s  fiiiggcfited  by  niemory  as  competent  to  meet  the  case 
at  hand. 

The  neural  proee;*!*  in  tlie  more  abstruse  forms  of  reasoning 
la  probably  quite  like  that  which  we  have  now  described,  8ave 
as  regards  the  delicacy  and  infrcquency  of  tlie  associative 
links  by  means  of  which  we  pass  from  idea  to  idea  in  our 
etfort  to  overcome  mental  difTieultics.  Sensory  di-'icrimina- 
tion,  intelleetuul  abstraction,  memory  processos,  judgments  of 
comparison,  halntual  coordinations — in  vary-ing  degree  and  in 
shifting  eomliination^  these  factors  are  pn-sent  in  all  typea 
of  reasoning,  from  tlic  moiit  concrete  and  simple  to  the  most 
complicated  and  abstract. 

Genesis  of  Eeason  in  Human  Beings. — The  pTcciae  moment 
at  whicli  a  child  pu&Hs  out  of  the  stage  of  mere  perceptual 
lliinking  and  succeeds  in  creating  concepts  detached  from 
parlieular  events  is  not  one  that  we  can  exactly  determine, 
nor  is  it  important  tliat  we  should  do  so.  It  certainly  comes 
in  a  Tudimentary  way  with  the  voluntary  control  of  \i\i 
muiieles,  and  it  grows  rapidly  as  soon  aa  he  gets  control  of 
langiinge.  In  general,  it  may  Ije  said  that  its  appearanrc 
is  largely  dependent  upon  the  demands  which  tlie  child's 
environment  makes  upon  him.  So  long  as  he  is  a  mere  vcge^ 
table,  fed  and  w^atered  at  definite  intervals,  conceptual  think- 
ing is  of  no  great  consequence.  As  he  comes  to  iittatn  more 
complex  social  relations,  and  as  he  finds  hiiaself  surrounded 
with  increasingly  complex  ^ibiations  to  deal  with,  conceptual 
thinking,  with  its  classifying,  snTiplifying  eharaeferistiea, 
Womes  essential  to  effective  adaptation.  Moreover,  ^hen  such 
lliinking  does  appear,  we  know  that  the  child  is  beginning  the 
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evolution  of  tliat  ^iifcial  ]jart  vf  his  mental  life  which  marks 
him  oir  mast  lioliuitt-'ly  from  the  liighor  brutes.  The 
organicaJIy  purposive  charader  of  consciouaneas  ig  of  course 
manifest  in  its  carlieet  and  nmst  nidimentar}'  exprcesionSj  as 
has  btvn  rf^pentnllv  cmpbasisefl. 

The  Heftsoning'  of  Animals, — Wt?  gain  an  interesting  side- 
hght  u])on  the  reasoaiiig  processes  of  human  beings,  and 
c^pwiiilly  upon  the  *levelopmi.*nL  of  reasoning  in  children,  Ijy 
oh&tTvinjr  ci'rtain  af  Ihe  luvnUil  o|}orations  of  animals.  Two 
extreme  views  have  U-en  popularly  entertained  concerning 
the  reasoning''  powers  of  animals.  One  of  them  is  repre- 
sented Ijy  the  disjiosition  to  Bi)08tro])hi&e  man  as  Uie  sole 
possessor  of  reai^on,  the  lord  of  creation,  ruling  over  creatures 
of  hiind  instinct  The  other  view  has  found  expression  in 
nnirveiling  at  tht^  astounding  intellectual  feats  of  occasional 
domestic  animalft,  or  at  the  ehrewdne&g  and  running  of  their 
brethren  of  the  wild.  Both  kinds  of  animals  have  l»een  forth- 
with Hf^tTt  diti'd  with  the  poyu4cssion  of  reasoning  powers  of  no 
mean  pretensions.  Of  recent  years  rapid  aJvanct^  have  been 
made  in  the  scientific  c^hsiTvation  of  animals,  and  it  seems 
prtibnltli'  lliat  at  no  romole  day  we  may  po??st'ss  a  fairly  ac- 
curate impression  of  the  *co|>e  and  nature  of  their  psychical 
livps.  Meantime  we  must  ^peak  picmiewhat  conservatively  and 
tenlatively. 

Many  of  the  nets  of  nnimaU  which  have  enlisted  the  moat 
unlMUjmled  admiration  are  undoubtedly  purely  inMinetive. 
And  not  only  «o.  but  it  seems  probable  that  many  of  those 
instincU  are  tmconscious  and  just  as  truty  reflex  a?  the  most 
unetmtrollable  of  human  reflexes,  ^ucli  ns  (he  irie.  Thutt, 
tbi'  remarkable  actions  of  ants*  whof^e  astonishing  syplom  of 
coopcratiYfi  government  hag  furnisheil  go  many  fine  rhetorical 
fipircB,  nre  apparently  ilne  to  reflex  reaettonH,  to  etimuln- 
tions  chiefly  of  an  olfactory  kind,  to  which  they  are  probably 
ol>edieut  in  an  almost  purely  mechanical  way. 

Many  acts  of  animals,  which  are  at  leaat  effective  expree- 
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sions  of  mind,  seem  upon  close  examination  to  consist  simply 
in  associating  certain  impulses  or  acts  with  certain  objects  or 
situations.  The  original  associating  of  the  correct  elements 
may  have  come  about  more  or  less  accidentally,  and  is  cer- 
tainly often  the  result  of  many  random  trials.  Thus,  a  young 
rat,  in  attempting  to  get  into  a  box  containing  cheese,  the 
entrance  to  which  requires  his  digging  away  an  amount  of 
sawdust  at  one  particular  spot,  will  often  scamper  many  times 
around  and  over  the  box  before  starting  to  dig.  If  after  dig- 
ging and  finding  the  correct  spot,  he  be  removed  and  the 
sawdust  replaced,  the  same  sort  of  operation  generally  goes 
on  as  did  at  first,  only  now  he  succeeds  much  more  rapidly 
than  before.  After  a  few  trials  he  goes  almost  instantly  to 
the  correct  spot,  makes  few  or  no  useless  movements,  and 
promptly  gets  his  reward. 

In  cases  of  this  kind  we  see  an  animal  endowed  with  a 
large  number  of  motor  impulses,  which  enable  him  by  virtue 
of  his  sheer  restlessness  to  achieve  his  original  success  in 
getting  food.  **Trv-try-again"  is  the  principle  involved,  but 
it  is  generally  applied  in  a  relatively  blind  and  chaotic  man- 
ner. Little  by  little  the  association  In^tween  the  food  and 
the  rfpranouit  impulse  becomes  ingrained,  all  the  others  fall 
out,  and  to  the  observer,  who  is  innocent  of  the  previous 
stages  of  the  })roces8,  his  act  appears  highly  intelligent.  As 
the  creature  grows  older  an  interesting  change  comes  over 
his  performances.  If  he  be  given  a  problem  to  solve  similar 
to  the  one  we  have  just  described,  he  begins  in  a  much 
calmer  and  more  circumspect  way  than  does  his  younger 
prot^'ge.  His  first  smtcess  may  consequently  be  less  quickly 
achieved.  But  in  subsequent  trials  he  becomes  much  more 
rapidly  proficient,  and  one  or  two  trials  may  be  all  that  he 
re(|uires  to  attain  practical  perfection  in  the  act.  In  the 
mature  rat  the  memory  proceas  is  evidently  much  more  active 
and  reliable. 

Bcasoning  processes  of  this  kind — ^if  one  wishes  so  to  label 
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them — flre  much  in  evii3eoce  in  little  children.  The  small 
boy,  stTiviBg  to  repair  his  toj,  turns  it  this  way  and  thaf, 
hammers  it,  and  pulls  it  about  Somelimes  success  unei- 
jiectt'illy  crowns  his  labours,  and  lie  may  then  be  able  to  bring 
about  the  desired  result  again*  He  hae  a  general  wish  to  set 
his  toy  aright,  much  as  the  rat  has  his  ambition  in  tho  matter 
of  the  chceae.  Neither  of  them  lius  any  clear  rtvognition  of 
the  means  appropriate  to  the  end,  but  both  of  them,  by  trying 
one  move  after  another,  finally  come  upon  the  correct  com- 
bination»  after  which  memory  ofien  enables  theni  to  repeat 
the  achievement.  In  the  liglit  nf  our  present  knowledge  it 
fiet'ms  probable  that  the  great  uians  of  seemingly  intelligent 
aet^  whicti  aniriials  perform,  apart  from  iai?tinctive  at-ts,  are 
of  tills  variety,  and  therefore  involve  nothing  more  elaborate 
than  the  a?isrK.Eation  of  eertain  types  of  situation  with  certain 
motor  impulses. 

Do  Animals  Perceive  Eelations? — .Tust  how  far  such  act^ 
miiy  at  limes  involve  the  percepiion  of  coherent  rrfaiions  in 
the  manner  characteristic  of  adult  human  intelligence,  it  is 
essentially  impossihle  to  say.  The  boy  of  our  last  illustra- 
tion ma}',  indeed,  fn"fl!^p  at  *>nce  the  real  relation?  involved 
in  Ilia  problem  and  thenceforlli  his  successes  will  he  prompt 
and  unfailing.  The  rat  probably  never  apprehends  these 
rehilioris.  One  of  the  vigorously  controverted  points  about 
animal  intelHgt-nce  comes  to  light  here.  Do  animals  form 
conecpta  of  any  kind?  If  they  do  not,  they  evidently  cannot 
execute  the  intellertual  processes  peculiar  to  the  more  ab- 
struse forma  of  human  reasoning.  Do  animals  ever  employ 
association  of  fiimilars  in  their  psychical  operations?  If  not, 
a^atn  wc  must  deny  to  them  one  of  the  most  significant 
features  of  human  thinking.  Do  their  gestures  and  attitudes, 
by  means  of  which  they  seem  to  eommuuicatc  with  one 
another*  ever  rise  to  the  level  of  real  language,  furnishing 
a  sotnal  medium  for  definitely  recognised  meanings?  On 
these    points     competent    observers    arc    not    nt     present 
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altogether  agreed.  It  seems,  however,  probable  that  animals 
rarely,  if  ever,  achieve  the  distinct  separation  of  ideas  and 
perceptions  which  human  beings  attain ;  and  that  they  do  not, 
therefore,  understand  relations  or  employ  the  concept  in  the 
form  in  which  developed  language  permits  the  human  to  do. 

The  acts  of  certain  of  the  apes,  however,  and  occasional 
performances  of  some  of  the  higher  mammals,  indicate  a 
very  considerable  degree  of  original  and  intelligent  reaction 
to  sensory  stimulations.  It  must  be  remembered  of  course 
that  the  higher  animals  differ  in  mental  capacity  from  the 
very  low  animals  only  less  than  they  differ  from  men.  The 
animal  consciousness  is  probably  much  more  exclusively  and 
continuously  monopolised  by  mere  awareness  of  bodily  con- 
ditions than  the  human  consciousness;  it  is  much  more 
preoccupied  by  recurrent  and  uncontrolled  impulses,  and 
much  more  rarely  invaded  in  any  definite  manner  by  inde- 
pendent images  of  past  experience,  ^feantime,  we  have  to 
remember  that  the  ner\'ous  system  of  the  higher  animals 
seems  to  afford  all  the  necessary  basis  for  the  appearance  and 
development  of  the  simpler  forms  of  rational  consciousness, 
and  the  only  difference  in  these  processes,  as  compared  with 
those  of  man,  of  which  we  can  speak  dogmatically  and  with 
entire  confidence,  is  the  difference  in  complexity  and  elabora- 
tion. Consciousness  appears,  then,  everywhere  as  the  index 
of  problem-solving  adaptive  acts. 
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THE  AFFECTEVE  EI-EMENTS  OP  CONSCIOUSNESS 

Feding  ajid  Gognition.^ — In  ilio  foregoing  chapters  our  j^ 
attention  has  byon  c-hiefly  directed  to  those  phases  of  our 
coDS(?iousuG33  by  means  of  which  we  come  intn  the  po&sessiou 
of  knowledge.  We  liave  examiiied  the  eeveral  stagea  ia 
cognition  from  its  appcarancti  in  sen&ation  up  through  the 
various  steps  to  reasoDing.  We  hav9  Boted  the  increasing 
complexity  and  the  imTcasmg  definiteness  which  seem  to 
characterise  the  development  of  this  aspect  of  our  minds,  and 
we  have  traced  so  far  as  we  could  the  neural  ha^is  of  the 
eeverai  processes  at  issue.  We  have  seen  that  the  elements 
of  our  knowledge  ultimately  reduce  to  sensory  activities,  for 
which  the  immediate  preconditions  are  specialised  sense 
organs  and  a  central  nervous  system.  We  have  wen  how  the 
whole  significance  of  the  difTer«?ut  stages  in  the  cognitive 
o(jerattDn  is  found  in  the  devices  which  they  represent  to 
further  the  efilcSency  of  the  motor  responses  which  the  organ- 
ism 16  constantly  ohligod  to  make  to  its  environment.  We 
have  seen  that  meranry,  imagination,  and  reasoning  are  thus 
simply  half-way  houses  between  stimuli  and  reactions,  which 
serve  to  permit  the  euraraoning  of  juat  those  movements 
which  the  present  situation  demanrls,  when  interpreted  in  the 
light  of  (he  individual's  past  experience. 

Wo  stated  explicitly  at  the  outset  of  our  analysis  of  these 
oognitivc  operations  that  •^q  should  be  obliged  temporarily  to 
overlook  certain  other  factors  of  our  consciousness.  We  come 
now  to  take  up  one  of  these  neglected  processes  whicli  has  aa 
a  matter  of  fact  contributed  to  produce  the  results  in  many  of 
our    illuslrations.     This    process    is    commonly    kno^ii    to 
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j)sychologis(s  as  feeling.  The  word  feeling  has  many  oUier 
wi.-ll-rLH.*ogiiisi>d  nieuTiiiigs,  and  tbe  function  which  it  m  made 
to  siiIfHiTve  in  this  prt'sent  connection  i^  tiomewhat  nrhitrarily 
inipotscd  upon  it.  Moreover,  certain  psychologists  refuse  to 
use  it  in  tills  limited  faahion.  Sometimes  it  is  made  aynony- 
moiia  with  consciousness,  and  writers  spenli  of  'Tcelin^a  of 
objects  as  present  or  absent/^  ''feelings  of  relation"  and  *^feel- 
ingH  of  absent/'  Again  it  is  ii^od  to  desitrnate  whatever  is 
Yague  and  iinanalysed  in  the  background  of  consciousness. 
Thus  we  "feel"  much  which  wc  cannot  describe.  Both  of 
these  hist  two  usages  have  much  in  coninion  with  the  or- 
dinary' siy^iiticauce  of  the  term  in  daily  aiK'wh.  But  we  shall 
emjdoy  it  to  desi^ate  in  a  general  way  those  conscious  proc- 
esses which  possess  definite  tone,  which  are  not  neutral  or 
indifferent,  but  which  reprosent  distinct  tendencies  to  auch 
reactions  as  will  assure  either  the  eontinuance  or  discon- 
tinuance of  the  stimulns,  as  the  case  may  he. 

Cognitions  and  feelings  are  not  two  flistinct  kinds  of  en- 
tire mental  states.  Thoy  simply  designate  certain  dktin- 
guisldng  features  of  such  total  psychical  conditions.  An  act 
of  memory  or  of  reasoning  is  cognitive  in  so  far  as  it  in- 
volves knowlodfje  processes.  It  is  feeling  in  so  far  as  it  is 
my  knowledge  experienced  in  a  certain  tvajf,  with  a  certain 
tone. 

A  rough  distinction  is  sometimes  made  between  cognition 
and  feeling  Ijv  saying  that  cognition  furnishes  us  the  nouns 
and  adjectives,  the  ^Vhats'^  of  our  states  of  consciousness, 
wliile  fe**ling  afTords  the  adverbial  'liow/'  Wliat  are  you 
conscious  of?  An  object,  a  picture.  How  does  it  affect  you? 
Agreenhly.  The  first  (question  and  answer  bring  out  the 
cognitive  factors,  the  second  emphasise  the  feedings.  Another 
line  of  demarcation  which  is  sometimes  proposed  is  based 
on  the  ttsnertinn  that  cognition  informs  hs  of  ohjeets  and  re- 
lations cj-fernal  to  our  minds,  whereas  feeling  informs  us  of 
our  own  internal  mental  condiUon.     The  general  character 
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tlie  distinction  will  bcc'omc  more  oviilcnt  as  we  exauiine 
more  earofully  i^rtain  sj>e(*iric  types  of  conju.'ious  c.\perieiit.e. 
Elementary  Forms  of  Feelings  or  Affection. — If  we  Imld 
a  prism  up  in  the  sunliglit  and  throw  the  spectral  colours 
Tipou  11  wall,  we  not  only  experience  Uie  vflrioijs  sensory  quali- 
ties of  tlie  several  colours,  vfe  alfio  commonly  experience 
pleasure.  If  we  now  turn  and  look  at  the  sun,  wo  not  only 
set*  the  orb,  we  aleo  experience  discomfort.  Similarly,  wlten 
we  strike  throe  tuning  forks  which  harmonise  with  one 
another  wc  hoar  the  qualilicfl  of  the  nomponeut  fiounfia  ami 
we  also  tiiiJ  them  agreoalile,  Imtauees  of  disagreeable  sounJa 
will  readily  BUggcst  themselves.  We  might  e^^amine  our  sen- 
sations of  pre^*:urc,  movement,  temperature,  smell,  and  taste, 
and  find  the  same  lliing  true,  t.  f.,  tliat  they  are  accompanied 
sometimes  by  pleasure  and  sometimes  by  discomfort.  More- 
over, vve  shall  find  the  same  kind  of  sen^ation^  for  example, 
tho  sensation  of  sweetness,  at  one  time  felt  as  agreeable,  at 
another  time  as  disagreeable.  The  converse  case  is  repre- 
Hcnted  by  acjuired  tastes,  such  as  the  fondness  for  oiiTr^, 
wlicre  ordinarily  the  taste  is  originally  impleasant,  but  snb- 
Bcquently  becomcB  highly  agreeable.  Finally,  there  are  many 
seosntions  which  e^em  to  be  es^ntially  neutral  and  indiffer- 
ent. Wc  cannot  say  witli  coafidenee  that  they  are  clearly  and 
positively  either  pleasant  or  nnplensant.  Many  colours  and 
many  sounds  are  in  tliie  manner  alt  but  impossible  to  cWsify 
as  agrecnblp  or  disagreeable.  Ideas  also,  as  well  as  sensa- 
tions, display  eeoorta  of  agreeable  or  disagreeable  character 
It  would.  Iherefon^,  appear  that  plcasnntnesB  and  unpleaaant- 
neK8  are  attributes  of  consciou."«no&$  which,  although  they  may 
accompany  sensor}*  and  ideational  activities,  are  distingaTis.h- 
able  from  sensations.  Appanmtly  sent^or^^  forms  of  eonst'ious- 
ness  may  occur  without  any,  or  at  all  events  without  any 
unmistakable,  accompanying  procpas  of  agreeablences  and 
dii»agreenbleneBS,  On  the  other  hand,  it  does  not  seem  pos- 
sible to  point   ont  any  case  in   which  the  consciousness  of 
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pleasantness  and  unpleasanLnoa*  (H?<3ijrs  indopendently  of  ^<tn- 
sations  or  idoae.  The  agreeable-disagreeable  element  or  phase 
of  our  states  of  coiificinupness  is  often  spi^ken  of  a3  '^SilTeclion/', 
tlie  total  cowplrx  Male  in  which  it  occurs,  iDcluding  sonsorjf 
and  ideational  elements,  being  then  called  "fefling."*  Thifl 
eecms  a  conveuicnt  umg^^  even  if  somewhat  arbitrary,  and  we 
shall  Uierofore  adopt  it. 

Jheories  ^f  Wtinrlt  An^  ^Yfrf — ^WiiT^fTf  and  Hoyre  have 
recently  tuiuiitrtined  ihiit  there  are  other  elementary  dimoa- 
Biona  of  fr'L'iing  in  addition  to  those  of  pleasantness  an^l  im- 
pleastuil ues9.  Both  of  these  writers  ^jienk  uf  fe^^linga  of 
excitement  and  calm,,  and  Wundt  nddR  a  third  grouj),  t,  e., 
feelings  of  strain  and  relaxatiem.  It  Is  contended  tlmt  the 
individual  itiemlM  r^?  uf  Ihe^*  stn'eral  groups  may,  thwreticalty 
at  least,  be  combined  in  any  manner  whatever.  Thus,  jilcas- 
anlnotis  may  be  uccompaniod  by  strain  and  escHement,  or  bj 
excitenu'iit  aioni",  or  by  increasing  quiet  alone. 

A  detailed  critieisin  of  these  views  is  not  to  he  thoufjht  of 
at  thi*i  time.  The  author  ran  only  indicate  the  general 
g^rounds  of  his  disagreement  with  these  theoriee,  and  remark 
that  their  enunciation  has  not  as  yet  called  forth  very  ex- 
fonded  assent  from  pfvchologigts.  That  our  general  condi- 
tion is  eometimes  one  of  alrain  and  Bomctimes  one  of 
relaxation  naturally  admits  of  no  dnnhl.  Bnt  our  awarenesa 
of  this  condition  of  Btrain  or  relaxation  is  due  primarily  to 
the  pwidiar  kiniesthclic  sensulions  which  aet-ompany  such 
states  and  report  the  tension  of  our  muscular  eyetem.  This 
feature  in  ronscinusnoiw  is  of  a  srnsory  nature  therefore,  and 
doci^  not  warrunt  a  chissidcation  with  the  alTectivc  elements. 
Strain  and  relaxation  may  l>e  at  times  ^"^neral  cliaructeristicA 
of  the  total  attitude  of  consciousno^  towardu  its  ohjecL 
But  they  belonfi"  to  tlic  coji:nitivc  order  of  eonseious  processes. 

Agnin,  escileinfnt  and  itn  opfiosile  art^  charnctcriFtics  which 
apply  beyond  iiueAtJon  to  Qie  general  aelivity  of  eon^cifms- 
ne«».     Ihit    after   wc   have   subtracted    the  elToctfi   of  sucb 
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kin.TstlieUc  and  organic  st'u.^itions  as  may  (h?  aroused,  have  we 
auylhjBg  left  to  designate  as  the  consciou&iiess  of  exeitemi^nt, 
excopt  our  awareness  of  the  f;en<?ral  vividocsa  and  tale  of  flow 
ill  our  conscious  states?  When  we  nrL*  niitch  cxi-itcd,  com- 
monly our  muR'les  are  (tionie  or  all  of  them)  t^^nse,  our  res- 
piration is  abnormal,  etc.  When  there  is  njuscular  quiet  with 
absence  of  acute  kina*^lhetie  sensnlinns,  only  our  eonscioiia- 
ness  of  the  intensity  anil  rapidity  of  change  in  the  conscious 
pr(icG39t's  remains.  Although  we  aclcnowlerlpp,  therefore,  the 
appositene*?  of  these  nevr  categories  as  applied  to  certain 
general  modifications  of  our  cons^tiousness,  we  maintain  tltat 
we  l>econie  aware  of  thetJe  modifications  through  cognitive 
clianncls  already  recognised  and  dtscrihed.  We  consequently 
jjrcfer  al  ]>resent  to  abide  by  the  obler  analysis  of  pleasant- 
ness and  unpleasantness  as  tlio  two  umdcs  of  atTectiou  funda- 
menluUy  distinct  from  sensation. 

Fain  Sensations  and  Affections. — ^Tt  will  be  jndicioira  before 
going  furtlier  lo  forestall  one  fertile  j^ource  of  confusion  in 
the  description  of  alfection.  Tt  will  be  rememlM^rcd  that  in 
our  account  of  sensations  we  noted  pain*  which,  we  saw  reason 
trj  believe,  prohnbly  has  a  definite  nervous  orgfjn  like  other 
sensations.  The  characteristic  conscious  quality  arising  from 
Ibis  or^'iin  h.  in  th'*  en-se  of  tbe  skin,  the  cuttintr-pricking 
sensnttim.  I'oins  from  (he  viscera  and  other  deei>-sealed 
tissneg  nre  more  massive.  If  pain  is  like  other  sensations, 
it  uhoidd  sonietimcii  prove  n^rreeable  and  cornel imeg  disagree- 
able, and  again  neutral.  It  may  possibly  seem  to  strain 
veracity  f.oniewhat  to  sjvak  of  this  sensation  as  ever  being 
neutral,  much  less  ajrrecnlde.  And  yet  slight  sensations  of 
this  character  are  at  least  interesting,  and  many  persons  se- 
cure a  certain  thrill  of  pleflsurable  gratification  in  gently 
touching  a  wound,  in  approaching  with  tliD  tongue  a  sore 
or  loi>sc  tooth,  etc.  That  tbe?e  sensations  quickly  take 
on  when  intense  an  al!  but  unbearable  character  is  notorious. 
This  disagret^ableness  constitutes  the  ft-ffective  phase  of  these 
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sensations,  just  as  it  docs  with  tliose  of  sound  or  vision. 
When  we  speak  of  pain,  we  shall  try  to  mean  such  states  of 
consciousness  as  depend  upon  the  operation  of  the  pain 
nerves,  in  connection  with  which  it  must  be  remembered  we 
most  often  obtain  on  the  side  of  intensity  our  maximal  cxperi- 
enccs  of  the  disagreeable.  It  is  not  possible  at  the  present 
moment  to  indicate  precisely  how  far  pain  nerves  may  be 
involved  in  the  oi)eration  of  the  other  sensory  tracts,  such 
as  the  visual,  and  therefore  how  far  many  of  our  unpleasant 
sensory  experiences,  such  as  occasionally  arise  from  audition, 
vision,  etc.,  may  be  referable  to  this  source.  Meantime,  we 
shall  follow  the  indication  of  tlie  facts  Ix^st  cstablishinl  to-day, 
with  a  mental  willin^ess  to  rehabilitate  our  conception  when- 
ever it  may  bc(*ome  conclusively  inadequate. 
/  Affection  and  Sensation. — Tn  our  study  of  sensation  we 

/  discovered  that  intensity,  duration,  and  extensity  were  funda- 

j  mentally  significant  features  in  its  constitution.  If  affection 
is  connected  with  sensory  activities,  it  is  highly  probable  that 

/   it  will  be  found  related  to  changes  in  these  basal  sensory 

V   characteristics. 

\  Eelation  of  Affection  to  the  Duration  of  Sensory  Processes. 
— Tlie  case  of  duration  is  relatively  simple  and  obvious.  Sen- 
sory stimuli  of  extremely  brief  duration  may,  if  we  arc 
attom|tting  to  attend  to  them,  bo  somewhat  unpleasant. 
Stimuli  which  are  agreeable  at  first,  such  as  certain  tones, 
often  become  positively  disagreeable  if  long  continued,  and 
always  under  such  conditions  become  at  least  tedious.  It 
must  be  remembered  that  in  some  instances,  for  example, 
cases  of  olfactory  and  thermal  stimulation,  the  sense  organ 
becomes  cither  exhausted  or  adapted,  as  the  case  may  be,  and 
that  for  this  reason  the  stimuli  practically  cease  to  1)0  felt — 
ceas<!  properly  to  be  stimuli.  Such  cases  furnish  exceptions 
to  the  statement  above,  which  are  exceptions  in  ap]>earance 
only.  Disagreeable  stimuli  when  long  continued  l)ecome 
increasingly  unpleasant  until  exhaustion  sets  in  to  relieve, 
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often  by  unconeciouauc^^  Uie  strum  upoa  the  organism. 
There  is,  tlierefore,  for  any  particular  pleasure-giving  slimii- 
lua  a  definite  diinilion  at  which  its  po^iblc  agreeablenpHS  is 
ot  0  maximum.  Briefpr  j?limu!attona  are  at  least  less  agree- 
able, and  longer  ones  become  rather  rapidly  neutral  or  oven 
unpleasant.  Disagreeable  stimuli  probably  have  ali^o  a  ma-^i- 
mum  unj>lea8aiHQt«8  at  a  deJinite  pcTiml,  but  the  liinitatinna 
of  theiM  periods  are  much  more  diificult  to  determine  with  any 
appn.^ach  to  precisinn.  All  gensory  expericiice^i.  if  continnrd 
long  enough,  or  ro{>eated  frcqiienlly  enough,  tend  act'ordingly 
to  lo^  their  affective  charactcristica  and  become  relatively 
neutral.  As  familiar  inptanoes  of  this,  one  may  cite  the 
gradual  subsidenee  of  our  interest  and  pleasure  in  the  beau- 
ties of  nature  when  year  after  year  we  live  in  their  presence; 
or  the  gradual  dinappearance  of  our  annoyance  and  discom- 
fort at  the  noise  of  n  great  city  after  a  ft^w  days  of  exposuro 
to  it.  Certain  objects  qf  a  porely  lesthetic  character  such  aa 
statues,  or  jiaintings,  may,  however,  retain  their  yalae  for 
feeling  throughont  long  ptTiod^. 

Affection  and  the  Intensity  of  Sensations, — The  relations 
of  JifT(^ction  to  ibe  intensity  of  sciiBatirm  priM-easea  18  r\lrom<*!y 
foinplex ;  among  other  nasons,  Ixvaviso  the  intt^usity  of  a 
aenFtalion  is  not  wludly  di-jjendent  Uf>on  the  vigi>ur  of  the 
RtimuluHj  hut  u|}on  the  relations  momentarily  eit^ling 
between  the  stimulne  nnd  the  organism.  When  one  has  a 
headflohe  the  sound  which  otherwise  might  hardly  \w  noticed 

nis  extremely  loud.  (Commonly,  however,  sensations  of 
weak  intensity  are  either  indifferent  or  slightly  es:- 
asperating  and  unpleasant,  and  tho^e  of  high  intensity  are 
usually  unpleasant.  Owing  to  the  obvioua  connection  of  the 
sensory  attributes  of  duration  and  inteneity,  we  shall  expect 
that  affection  will  show  variations  in  keeping  with  the  rela- 
tion between  these  two.  A  very  brief  stimulus  of  moderate 
iutcnsily  ni/iy  atfect  «hr  nervmis  .^yatem  in  a  very  sHgfit 
degree,       A  nu>dcratt;  Miniulua  on  tiie  other  hand,  if  long 
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cnntinued,  may  result  in  very  intense  neural  a(?tivtty,  and  so 
1«!  accompanied  finally  in'  nnplcadant  affei'tive  tuno,  nither 
tlian  bv  tlie  agreeableness  vrhich  geocrally  belongs  to  moderate 
stiiuiiluliotK 

Affection  and  Intensity  of  Sensations. — ^Wo  sliall  find  that 
the  extensity  of  sensalion  proee^f^t't;,  when  ro^^ardod  alune, 
po«sos9eB  no  significance  for  the  prothictlon  of  affoftivc  phe- 
nfimcfia  which  has  not  alroady  been  rxhibtled  iindor  the  head 
of  intensity.  A  colour  which  Kuems  to  us  btnuUifnl,  when  a 
suffitik'nt  aniouDt  of  it  is  presented  to  us^  may  Ijceome  indif- 
ferent when  its  extent  is  ven-  niueh  diniinishi'd.  This  con- 
sist;*, practically,  bowererj  in  Bubstituting  for  a  moderate  in- 
tensity of  visual  atimnlation  one  of  very  restricted  intensity.  On 
tfie  side  of  extensjty  tho  variations  in  affective  reactions  arc 
nifHt  important  in  connection  with  the  pereeptton  of  forto, 
and  to  this  feature  we  sfiall  briefly  refer  at  a  later  point. 

Comparison  of  Affection  with  Sensation. — Tl  may  l>e 
remnrkixl  before  \\v  i)nx4.'ed  Im  nii'itlur  jilirti^c  «tf  the  matter 
in  hand,  that  alTection  nj^rees  with  sensation  in  pof:s(*<(stng 
degrees  of  intensity  ami  duratit)n*  althoiigti  it  nt-ver  displayg 
extcnsity*  Nor  do  we  jiet*ni  to  localise  it  as  we  do  jwonsa- 
tions,*  It  spparontly  poasofwes  only  two  fundamental 
cpuditici*,  B^rreeablenesii  and  disa^reeableness.  whith  Miado 
[lironjrh  an  ima^inarv  Korn  pnint  into  one  another.  On  both 
sides  of  this  zero  point  there  are  rnn^jes  nf  conscious  experi- 
ence whofse  affective  chnnicter  we  cannot  introsjurlively  verify 
with  cr*nfidence,  and  we  may  call  this  aone  tlie  refrion  of 
neutral  affective  tone.  But  we  mnet  not  suppose  that  this 
involves  a   genuine    third   elementary   quality   of   affection. 

•TTie  doctrine  h  soniPtimefl  ninintainfMl  lliat  our  nff'Tlivp  proc- 
esses »rp  in  rcnlily  t»rK»iivc  RfiiHalioriH  fliiefly  roniinft^-d  wilh  the 
vIIjjI  OTfian^  nt  ilJjj("*liori,  Tf*ipiratifiii  aud  cironlrtthiTi,  Our  inrtMlilj 
|i»  IfM^iilino  thimi  iH  rrfrTr«*(l  to  their  nrt'o«*Mirily  dilTuHvl  HiaratHrr, 
Thvy  ttrr  Miiniiii.*ril  to  Im-  iiilh'tl  mji  oittm-r  iJirreily  by  appropriaUi 
rxti'mal  fllimuli,  or  hulircotly  by  tlio  rcflpx  motur  cnuavqutmcr*  uf 
■iirli  fltinmli.  Tki?  Ullcr  form  uouM  probaljly  tx*  the  uaaal 
occiirrt'inrc. 
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Apart  from  these  tfro  qualities,  it  seems  probable  that  the 
only  variations  in  affection  itself  are  those  which  arise  from 
differences  in  its  intonsity  and  duration.  The  more  intimate 
phitsps  of  the  ciiangt^s  dependent  upon  tbc  i*liifting  relation'^ 
among  these  attributes  we  cannot  at  present  enter  u(«n. 
Wuadt,  however,  maintains  that  an  indefinite  niimi>er  of 
qiiahties  of  ugreeablencss  and  disagreetibleness  exist*  Conchi- 
sive  iutrospoctive  proof  bearing  upon  the  matter  ia  obviously 
diffieuU  to  obtain.  FfeUnffs  of  conrse  vary  ir»di?finitely  in 
quality,  Wauso  the  sensoryj  itloational,  and  motor  elements 
which  occur  in  them  may  be  combined  in  innum4:Table  ways. 
But  that  the  qunlitiea  of  the  tifferttvti  t'kmejth  are  corre- 
spondingly numerous  \^  by  no  lueiin^  Hear. 

Affection  and  Ideational  Processes. — Wc  have  spoken  first 
of  affeetton  in  dependeuec  upon  sensory  activilies,  in  part 
because  it  k  iti  this  connection  thot  it  first  appear^i,  and  in 
part  l)ecause  the  fundamental  facta  are  here  more  obvioua 
and  less  comple.'?  in  their  surrounding.  But  affection  is  of 
course  a  frequent  companion  of  ideational  proee^es,  and  it  is, 
indcetl,  in  this  spRere  that  it  gains  its  ^eatest  rahie  for  the 
highest  ty|M?a  of  human  bcin^,  Wc  must,  then-fore,,  attempt 
to  discover  the  main  conditions  under  which  it  carneii  to  light 
amon^  idca^.  We  may  conveniently  take  as  the  basis  of  our 
exaiuiuation  the  processes  which  wo  anulyi=cd  under  the  sev- 
eral headinp:s  of  memory,  imagination,  and  reasoning.  For- 
tunately we  shall  find  tliat  the  prineiides  govcniiii^  affection 
in  these  different  cases  are  essentially  identical.  That  our 
meraorica  are  sometimes  a^eeahle  and  sometimes  ilisafrree- 
able  needs  only  to  be  mentioned  to  be  recognised  as  true. 
Oddly  enough,  as  was  lon^  ago  remarked,  tlie  memory  of  sor- 
row is  often  a\Jov)to  ua.  and  the  converse  is  equally  true.  It 
does  not  follow,  therefore,  that  the  affective  colouring  **f  an 
act  of  memory  will  lie  like  that  of  the  circumstances  recall^. 
It  may,  or  it  may  not,  1m'  similar.  Moreover,  either  the  orig- 
inal event  or  the  recalling  of  il  may  be  affectively  neutral. 
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Affection  a  Concomitant  of  the  Furthering,  or  Impeding 
qf  Ideational  Activities. — What  tJien  determines  the  atfctlive 
ac'compoximient  of  any  spofilic  act  of  memory  ?  In  a  general 
way  we  maj  reply,  the  special  conditions  at  tlie  moment  of 
recall.  In  a  mnrc  detailed  way  wg  may  say,  whatnver  furtlicra 
conscious  activity  at  the  moment  in  progress  will  be  felt  aa 
aj^eable,  whatever  frustrates  such  activities  will  be  felt  aa 
disagreeable.  An  illustration  or  two  may  help  to  make  this 
clearer. 

Suppose  a  man  goes  out  to  make  a  number  of  purcha§efl. 
At  the  ftrat  shop  he  gives  an  ordeij  and  upon  putting:  his 
hand  into  his  pocket  to  get  hi&  pur^e  and  pay  his  bill  he  Qnds 
that  the  purse  is  gone.  The  purse  contained  a  considerable 
sum  of  money,  and  a  Bearch  through  the  outlying  and  gen- 
erally unusorl  pockets  of  the  owner  fails  to  disclose  iL  The 
immcdiutc  cfTect  of  thia  diBcovery  ie  distltjctiy  and  unmis- 
tak«bly  disa^n^vable.  The  matter  in  hand  ia  evidently  checked 
and  broken  nft.  Furlhernif»re,  (lie  execution  of  various  other 
choriehod  p!an?4  in  inntrtntly  fett  to  Ih?  endangered.  There- 
upon, the  vielrm  turns  hia  atleiiti^m  to  the  pofiHible  where- 
abouts of  the  purse.  Suddenly  it  occurs  to  him  that  juat 
before  leavinj:  home  ho  ehaii;rcd  his  eoat.^  and  instantly  the 
fate  of  the  purse  la  clear  to  him.  l^t  is  sfTcnely  resting  in  tha 
pocket  of  the  coat  he  preinoii^Iy  had  on^  which  is  now  in  his 
closet  The  result  of  thi»  ineiuory  pnH-ess  is  one  of  vivid 
pleasure.  The  business  in  hand  can  now  go  on.  It  maj 
involve  a  trip  home  again,  but  al  all  events  the  money  is 
still  avnilaiile,  and  the  whole  exjMrience  promptly  beeoiues  one 
of  agreeable  relief, 

Suppofie  that  in  this  same  case*  instead  of  being  able  to 
recall  tlie  eiivnnistanees  nssiiring  him  of  the  safety  of  tha 
purse,  our  illufitralive  individual  had  failed  to  find  any  such 
reassuring  chn\  and  difl  tm  Mjc  nther  hand  distinctly  recall 
being  roughly  jostled  by  a  group  of  ^iiapicious-looking  char- 
acters on  tlie  platform  of  the  street  car  while  on  the  way  from 
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hia  home.  In  this  case  the  memory  process  would  augment 
the  UDpleaBantness  of  the  original  discovery  of  the  loss.  The 
activity  which  he  had  planned  for  himself  would  appear  more 
than  ever  thwarted,  and  the  disagreeablencss  of  the  experience 
might  be  so  intense  as  to  impress  itscli  on  his  mind  for  many 
days  to  come. 

A^ection  and  Memory. — We  shall  find  upon  examination 
that  the  paradox  referred  to  a  few  lines  above  finds  its  ex- 
planation in  a  manner  altogether  similar  to  that  of  this  case 
just  described.  The  remembrance  of  a  prGvious  success  or  of 
a  former  prosperity  may  be  accompanied  by  the  most  dis- 
agreeable exasperations  because  it  jars  upon  the  experiences  of 
the  present  moment,  from  which  everything  but  disaster  may 
seem  to  have  fled.  Many  (lersons  in  straitened  circurastancea 
often  aeek  a  pale  and  disappointing  solace  in  the  memory  of 
better  days.  Pride  makes  in  this  way  a  vain  effort  to  efface 
the  brute  reality  of  the  present,  but  tlie  effort  is  generally  a 
melancholy  failure.  Happiness  lies  not  in  the  contemplation 
of  Buch  a  past,  hut  in  the  earnest  ond  absorbed  performance 
of  the  task  just  nt  hand.  On  the  other  hand,  the  memory 
of  privation  and  struggle,  once  success  is  achieved,  may  be 
pleasurable,  because  in  this  ease  the  thought  not  only  doe« 
nothing  to  thwart  our  present  purposes  and  interests,  but 
even  Bugmenta  our  progress  by  a  conviction  of  our  own 
strength  and  capacity. 

From  these  brief  considerations  it  is  evident  that  memory 
processes  may  contain  very  intense  affective  elementfl^  and 
that  apparently  these  will  l>e  painful,  or  at  least  unpleasant, 
when  the  thought  which  comes  to  mind  serves  to  impede  our 
immediate  purposes  and  dpsirea*  especintly  if  the  impeding  is 
sufficiently  serious  lo  arouse  emotion;  whereai  they  will  be 
pleasurable  when  tlie  suggi^Btcd  ideas  contribute  vigorously 
to  the  onward  flow  of  our  interests  and  intentions.  Many 
meinorv  processes  stand  midway  between  these  extremes,  and 
are  neutrally  toned. 


3f2  PSYCHOLOGY 

Is  There  an  Affective  Memory? — An  interesting  quftition 
suggests  itself  at  this  poiiil,  u|k)u  whiih  we  may  protitaWy 
dwell  a  moment.  J>o  we  have  mrniorios  of  nur  alferlivt*  cx- 
peri*^nees  in  the  same  souse  in  wliicli  we  have  meraoriea  of 
idi'flB  and  p(^rcc|itions?  Before  wc  essay  an  answer  we  must 
be  s^urc  thut  we  understand  exactly  what  tin;  i]iie?ition  means. 
"When  we  remembpr  events  we  iind  tliat  at  times  the  visual 
image,  ])erha|*s,  of  the  surrniindiags  romes  into  our  minds. 
Sometimes  words  or  motor  images  may  tlnsili  upon  us.  Or, 
agaiHi  we  may  in  reply  to  a  question  say,  *'YcSj  I  reraemLuT 
tjie  cireiinifttances,"  when  in  point  of  fiut  whui  wc  mean  is 
that  we  are  certain  we  eould  rriintmU'r  tfirm  if  ne-.^essary, 
although  we  do  not  at  the  moment  make  any  effort  actually 
to  rtvall  them.  Thin  Inst  form  of  memory  for  feelini:^  we 
undoubtedly  have.  We  can  often  say  with  eonhdeaee  w!ietiier 
at  a  definite  time  we  were  experiencing  pleasure,  or  dis- 
pleasure, or  neither.  But  if  we  netiitilly  jiHemjit  to  reeall  the 
event,  we  find  tlicn,  as  we  JM^t  rejuarked,  tliat  i^iniielimes  ihe 
reeollection  its<'lf  ia  alTeetively  eolonrh'ss,  somelimea  it  has 
the  afTeelivc  diameter  of  the  onginul  event,  and  siunetimes  an 
opposite  eharaettT.  In  a  pnictical  way,  (lierefore,  we  have  a 
memory  of  affecHve  experiences  as  genuinely  as.  we  have  in 
the  crtse  of  ideas.  We  can  tell  wlial  HiTt^tive  toi.e  belotiiied 
to  vivid  experiences.  But  our  ability  to  reinstate  the  vriginal 
affective  lone  with  the  cognitive  memory  of  an  event  is  ex- 
trenu^Iv  defective.  The  reason?  ftjr  thi>^  will  !«.»  clearer  after 
we  have  examined  the  neural  basiB  of  alTecHou,  But  it  may 
he  fiflid  at  oDce  that  we  could  only  eueeeed  fully  in  Buch 
roinslatement,  provided  we  could  rejtroduec  all  the  organic 
conditions  of  the  original  exjK^rifnfe.  Tliit;  is  rarely,  if  evrr, 
{wseible. 

Affection  and  ImaginatioiL. — The  case  of  imnginntion  we 
may  p*ii<ijly  suppose  will  prove  tn  be  much  like  thai  of  mem- 
ory, for  we  discovered  earlier  in  our  work  how  closely  related 
thaw  two  forms  of_coiisciou8  process  are.    This  supposition 
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wo  Ciuti  to  he  corrct't.  and  llic  only  important  addition  which 
we  shnll  nt  l>1  to  make  to  our  previous  acrmint  of  the  opera- 
tion of  alTootion  in  connection  with  memory  will  become 
manifest  m  our  examination  of  reasoning,  which  we  shall 
employ  lu  its  hronde^Jt  meaning  to  npply  to  all  grades  of  pur- 
posive thinking.  Thia  eurt  dismissal  of  the  subject  should 
ot  lead  U8  to  overlook  the  faet  that  in  conneetion  with  Ihef 
sthetie  use  of  irnagination.  whfllier  in  artistic  construc- 
tion, or  ia  the  appreciation  of  beauty  created  by  others  or  by 
nature,  we  encoiuitor  many  nf  the  moat  vivid  and  moet  wortli- 
ful  of  our  atFcciive  experiences, 

Affecti<>n  and  Eeasoning. — In  out  anah^sis  of  reasoning 
we  found  tliat  in  its  most  rudimentary  forms  it  seemed  to 
reduce  to  llie  ability  to  apprehend  relatiooa  and  employ 
them  construclively.  Recognition  we  saw  was,  therefore,  in  a 
Diojisure  nn  etcriientfiry  expression  of  the  rcaponing  power 
akin  to  the  crude  form?  of  conception.  It  has  sometimes 
been  mfiinlaincd  by  psycliologists  that  all  recognition,  whether 
of  object  or  rebition,  is  a*  such  ngreoahle.  The  objects  or 
rotations  whiih  we  apprehend  arc,  of  course,  often  unpleasant. 
But  whenever  the  content  of  our  apprehension  is  it&olf  in- 
ditTi-rent,  the  net  of  identifying*  U  paid  to  l»e  ngreenlde;  hence 
the  llieorv'.  Tlie  agreeableness  is  admitted  to  Ik?  inconsider- 
able in  such  cases  as  woiihi  be  illnstratcd  by  a  person's  pcr- 
cejition  of  n  familiar  book  nben  bis  eycB  ehnnce  li»  fall  upon 
it  in  an  accidental  evcurVion  alxiut  the  room.  But  it  is  never- 
theless sdid  to  be  diseernible  even  in  instances  of  this  kind» 
while  in  all  oases  of  mental  ptru^'plc  with  some  baffling  prob- 
lem, the  detection  of  a  relevant  relation,  or  the  appearance 
of  an  ap[>n>priate  idea,  is  welcomed  with  a  thrill  of  unmis- 
takable pleasure.  Total  etate^  of  consciousne^^  of  this  kind, 
tofrether  with  snch  antithetic  caHC?  as  are  mentionctl  a  few 
lines  below,  are  by  certain  pByiiioln^sts  dcitgnated  as  "in- 
tellectual feelings.'"  Wlmlly  stranire  surroundings,  on  the 
other  hand,  in  which  we  find  nothing  familiar  to  recognise. 
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arc  said  in  produce  in  m  at  tiraoB  uneasiness  and  discomfort. 
Moreover,  we  are  all  familiar  wilh  the  iiBplea.8anl:iiei«a  of  aa. 
abortive  ctTort  in  recall  a  name  or  a  number,  and  the  fruitless 
effort  to  solve  a  problem  is  often  mentally  moat  dLstressing, 
Evidently  such  a  formnla  as  that  cited  above  contains  a  quota 
of  truth,  but  it  ia  alao  evident  that  exceptions  are  easy  to  find. 
In  order  to  reach  consistency  we  niu8t  look  for  the  principlo 
lying  beneath  these  formulations.  By  examining  the  condi- 
tions under  which  we  execute  these  relatings  of  conscious 
processes  to  one  another,  we  may  come  upon  the  law  govera- 
ing  their  affective  conse<3ueDce&. 

It  will  clearly  be  judicious  to  follow  the  clue  which  we 
secured  in  our  description  of  the  affective  aspect  of  memory. 
It  is  at  least  possible  that  thia  may  pnive  to  afford  us  a  basal 
principle.  If  so,  we  bhall  expect  that  in  so  far  ae  any  apjiro- 
hensiou  of  relations,  or  objects*  furthers  an  enterprise  at  the 
moment  dominating  our  consciousness,  it  will  be  agreeable ; 
wFiereas  in  *o  far  as  it  thwarts  or  checks  such  an  interest  it 
will  be  unpleasant.  This  certainly  seems  to  hold  true  wher- 
ever it  is  possible  to  apply  it  to  concrete  facts.  For  example, 
ptrangr  things  are  not  dii?agreenhle,  hut  quite  the  contrary^ 
proviiled  we  ore  travelling  for  anuu^enwmt,  Tf  we  arc  in 
haste  to  reach  some  destination  in  a  city,  and  find  that  we 
have  accidentally  left  the  t^frect  car  at  the  wrong  point  nnd 
are  in  strange  street*  fturronnded  by  tolalty  unfamiliar  houties, 
the  experience  may  he  momentarily  very  uncanny  and  dis- 
agreeable, after  which  it  may  strike  us  as  amusing,  or  as 
exasjicrating,  dcjM'uding  on  the  circumstances  involved.  The 
agrei'iiblcncs*  or  disttgreeubloness  in  the  perception  f>f  euch 
objix'tfi  and  Biich  rehilinns  is,  tlien^forc,  tn  no  true  aenso 
primarily  determined  by  their  fltrangenesfi  or  their  famil- 
iarity. It  is  determined  by  the  manner  in  which  the  percep- 
tion affects  otir  pur[)osps  and  iiiten^gts. 

(*n  the  other  hand,  the  perct^ption  of  a  fflmiliar  nhjecl  like 
one's  own  home  may  arouee  cither  cnnui^  tedium,  and  a  dense 
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of  unrest,  or  the  keenest  pleasure,  depending  not  at  all  upon 
the  familiarity  of  the  object,  but  solely  upon  tlie  mental 
condition  in  which  we  chance  to  be,  and  upon  the  relation 
which  the  object  bears  to  this  condition.  If  we  are  eager 
to  see  our  parents  to  communicate  some  piece  of  good  news, 
we  may  find  the  sight  of  home  most  delightful.  If,  on  the 
other  hand,  we  desire,  in  the  midst  of  a  hot  summer,  to 
get  away  to  the  sea,  the  very  bricks  of  the  house  cry  out  and 
mock  us  in  our  discomfort. 

On  the  whole  it  appears  probable  that  the  principle  which 
obtains  in  these  cases  holds  good  throughout  all  the  pur- 
posive thought  processes  of  our  mental  life.  In  trains  of 
thought  where  we  almost  lose  ourselves  in  complete  revery, 
as  well  as  in  those  prolonged  and  strenuous  mental  operations 
by  means  of  which  we  solve  the  more  serious  problems,  prac- 
tical or  theoretical,  with  which  our  pathway  is  beset^  in  these 
and  in  all  the  intermediary  transitional  forms,  agreeable 
feeling  is  the  accompaniment  of  such  ideas  as  further  our 
momentary  interests;  disagreeableness,  on  the  other  hand,  is 
the  mark  of  those  which  obstruct  or  thwart  those  interests. 


CHAPTER   XIV 

FEELING    AND    THE    GENERAL    PKINCIPLES    OF 
AFFECTIVE  CONSCIOUSNESS 

Classifications  of  Feeling. — We  are  now  in  a  position  to 
recognise  the  fact  that  all  forms  of  the  cognitive  activities 
are  characterised  at  times  by  marked  affective  qualities.  Our 
feelings  may,  therefore,  be  brought  for  classification  under 
any  of  the  several  main  forms  of  the  knowledge  process.  In 
point  of  fact  the  nsual  classifications  of  feeling  are  actually 
based  upon  these  cognitive  factors,  and  we  may  profitably 
examine  some  of  the  principal  divisions  which  are  secured 
in  this  way,  although  we  must  remember  that  they  are  very 
misleading  groupings  if  they  are  understood  as  arising  pri- 
marily from  peculiarities  of  the  affective  element  in  such 
complex  feelings, 

Sensnous  and  Intellectnal  Feelings. — Fe<'lings  are  thus 
divided  into  sensuous  and  intellectuaU  depending  upon 
whether  they  originate  in,  and  chiefly  terminate  in,  sense 
organ  activities,  or  in  central  processes,  like  imagination. 
We  have  already  s<'en  that  the  affective  part  of  such  feelings, 
the  agn'cableness  (»r  disagreeableness,  is  probably  one  anil  the 
same,  whatever  their  immediate  occasion.  It  is,  however, 
undoubtedly  true,  as  our  distrussion  in  the  early  part  of  the 
previous  chapter  implied,  that  many  fe(»lings  which  belong  to 
wnsory  pr(K*ess<»8  are  relatively  confined  in  their  significance 
to  these  imme<1iate  activities,  whereas  the  intelhvtual  fe<*lings 
commonly  run  out  into  a  l>earing  on  larger  and  more  remote 
j)ortion8  of  our  mental  life.  The  agrwableness  of  the  taste 
of  candy,  for  instance,  or  the  delight  in  the  fragrance  of 
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violel^,  conjinouJy  exhausts  itself  in  the  moment  of  enjoy- 
ment ;  wlicrca$  the  pleaauro  af  a  fine  picture  pervades  one's 
liftt  Inng  jifttT  llie  picture  itself  has  passed  from  one's  view. 
Thiss  distinction  ruuist  not,  however,  be  unduly  magnified  if 
the  basiB  for  it  lie  laid  in  the  mere  part  played  by  the  sense 
or^ti,  for  it  must  Ik-  rememhered  that  the  picture  also  is  seen 
by  means  of  a  sen&e  organ,  lloreoverj  the  feeling  which  the 
picture  calla  out  would  commonly  be  desi^ated  aesthetic, 
rather  than  intellectuaL  It  may  l>o  Bdded  that  the  eye  and 
the  ear  are  sometimeis  rather  arljitrarily  held  to  be  the  only 
*^a?«thetjc  senses/'  Mnr^  often,  perhaps,  the  term  "Intellectual 
ling"  is  employed  to  rover  such  cases  as  wonder,  surprise, 
riosit^',  and  intercut,  the  apprehension  of  relations,  the  feel- 
ing of  ignorance,  and  the  like.  It  ia  intended  to  indieaie 
]^nmarily  protie^^sos  of  definite  affective  tone  in  which  there 
is  diatiDct  use  made  cif  intclleciual  capacities  like  disciimina' 
tion,  comparis^ou,  and  Inference,  The  real  distinction,  which 
i^  hinted  at  in  this  old  and  somewhat  ambiguous  division  of 
frclings,  is  one  tliat  can  only  be  understood  correctly  when 
we  observe  what  functions  various  feelings  subserve  in  the 
life  of  the  organis^m.     And  to  this^  we  ?hail  ahorth*  turn. 

Aesthetic,  EtJucal,  Social,  and  Eeli^ons  Peeling, — Otlier 
p»ggL'stcd  divisions  of  feeling  are  the  following:  aesthetic, 
e.  ff,,  feelings  of  beauty;  etliic-ah  c.  g.^  feelings  of  duty;  social, 
e.  *?..  feelings  nf  frnburrassment ;  and  religious,  p,  g^^  feelings 
of  reverence.  These  divisions,  like  the  immediatply  preceding 
ones,  are  evidently  based  upon  differences  in  the  objects  which 
call  out  Ihe  feeling,  and  residt  in  different  eognittvc  and 
emotional  activities,  ratfier  than  upon  any  neces^ar}'  differ- 
ences among  the  affect ivc  elements  of  i}\e  feeling  itself. 
Furlhcmionv  the  divistona  arc  obviouj^ly  not  wholly  exclusive 
of  one  another.  Ethical  feelings  always  have  a  social  aspect, 
n>ligion8  feelings  have  moral  Ijearings,  and  bo  on.  Such 
elaflsifications  are  undoubtedly  Biiggc^tive  and  Tahinhle  in 
their  indication  of  the  great  avennefl  along  which  our  feelings 
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are  approached  But  we  muat  once  mare  carefully  goaxd 
ourselves  agHitist  the  misapprehension  that  the  affective  factor 
(which  oeleiidiblj  const) tiites^  in  the  theory  of  m&ay  psycholo- 
giBtA,  the  differentia  of  feeling  from  other  forms  of  conscious 
procesg)  is  in  any  true  sense  the  basis  of  the  distinction  from 
one  another  of  these  several  types  of  so-called  feeling.  The 
Bpoeific  forma  of  psychical  experience  whieh  are  peculiar  to 
the  various  clashes  that  ha^e  been  mentioned  can  be  exam- 
ined more  profitably  in  connection  with  our  study  of  emotion*, 
and  we  shall,  therefore,  postpone  their  further  consideration 
until  that  time. 

Neural  Basis  of  the  Af  ective  Element  in  Feeling. — In  our 
diseuiision  of  sensation  wo  ob^en^ed  that  the  various  ,«ensory 
qualities  depend  upon  the  action  of  epecific  end-orgaoB.  We 
have  now  wTn  that  the  affi?ctive  processes  may  orcur  in  con- 
nection with  any  of  the  sensational  or  ideational  activities. 
And  the  question  naturally  arises  as  to  their  netirai  basia. 
Unforhiimtrly  our  positive  and  detailed  knowledge  about 
the  luatlor  is  lainentahly  incomplete.  The  tlieory,  however, 
which  enjoys  widest  currency  at  the  present  time  maintains 
(hat  llic  two  antithetical  forms  of  affection  represent  the  two 
opposing  modes  in  which  any  neural  activity  may  go  on, 
They  do  not  depend,  therefore,  as  sensations  and  ideaa  pri- 
marily do,  upon  the  action  of  sperific  segments  of  the  nervous 
system :  they  are  rather  the  counterjiarts  of  the  manner  in 
which  the  whole  nervous  system  ia  affected  by  the  activilr? 
initiatcMl  in  auv  segment  at  n  partJcular  time.  This  fact 
hehi  accountable  for  our  dittkulty  in  localising  them,* 

From  this  point  of  view  pleasure  ia  correlated  with  physii 
logically  useful  and  wholesome  activided;  pain  and  dUagree- 

*[f  the  vipvr  fniGnlicmed  in  tho  last  chapter)  that  pleaMLntnesft 
and  unpl«iUAiLlnr»H  arr  Init  fnriiiA  of  orgtutlr  arrtsatioru  should 
nro\-i»  truiv  it  woulil  otiviouily  Iw  n«>c««fMLry  to  ro^rd  their  neiiTAl 
{>«»i»  Aft  »lmlUr  la  That  ut  otbrr  mumtj  proc«flBei.  Certain  nuthorfl 
who  entcrtJiiB  tlii^  ihoory  rvpird  pain  tm  the  «»1c!ni«ntiiry  form  *>i 
ltnp1f«untficw>  Mid  the  lick!**  «ouw»tfnn  a«  t)ie  clnurntary  forni  of 
ploAMjltBcw.     One  writer   iL4orilK'«    iteliiiig  to   fmiA   ncrvo  Mctirity. 
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ablenoss  with  the  physiologically  JiarmfQl.  ThcSj  the  theory 
would  ^d  the  neural  explanation  for  the  unpleasant  char- 
acter of  daz^iling  lighta  and  loud,  shrill  sounda  in  the  raatmer 
in  which  the  nervous  system  as  a  whole  is  atfccted  by  the  re- 
action from  these  violent  stimulations  of  the  optic  and  the 
auditory  tracta  respectively.  The  nervous  action  ia  conceived 
as  beiug  of  a  definite  form,  which  is  qualitatively  similar  for 
all  disagreeable  or  injurious  stimuli^  but  quantitatively  dif- 
ferent for  stimuli  of  varying  intensity  or  varying  harmfulnese. 
As  these  peripheral  sensory  traeta,  when  tboy  are  active, 
always  influence  more  or  less  directly  the  whole  nerrous  sya- 
tem,  the  affective  reaction  represents  in  reality  the  effect  of 
the  particular  stimuli  upon  the  whole  organism,  The  agree- 
ableness  of  a  musical  chord  or  a  sweet  odour  would,  on  the 
basis  of  this  theory,  bo  referable  to  a  normal  and  efficient 
reaction  of  the  nerves;  the  disagreeablene^js  of  a  discord  or  a 
nauseous  odour  would,  on  the  other  hand^  find  its  explana- 
tion neurally  in  an.  excessive  or  intercally  mal-adapted  re- 
action of  the  organism, 

Marshall  has  put  the  matter  somewhat  differently,  in  a 
manner  which  certainly  fits  many  of  the  facts  moet  admi- 
mbly.  He  connecta  pkasurabk*  experience  with  the  ii§e  of 
stored-up  nervous  energy  in  amounts  less  than  that  actually 
Available,  whereas  unpleasant  experience  he  connects  with  the 
use  of  nervous  enevgy  ticyond  the  limits  of  the  normal  modes 
of  functioning.  We  shall  revert  to  this  later,  Miinsterb€rg 
and  others  connect  pleasantness  and  unpleasantness,  respect- 
ively, with  movements  of  extensor  and  flexor  muscles,  with 
conditions  of  innervation  in  the  motor  cortex  and  with  ex- 
pansion and  contraction  of  the  organism,  a  view  which 
certainly  has,  despite  its  auggestiveness,  only  a  very  general 
and  indefinite  basis. 

W<*  shall  accept  the  validity  of  the  general  conceptioa 
formulated  in  the  first  two  paragraphs  of  this  section,  although 
we  have  to  admit  that  its  precise  meaning  is  often  found 
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to  Ije  vagiic  when  we  insist  upon  detaileQ  facta  confirmatory 
of  its  contention.  Moreover,  there  are  some  facta  which 
lend  themselves  to  incorporation  in  the  theory  only  with 
extreme  diflQculty.  We  can  best  get  an  insight  into  the  more 
importnnt  consideraUone  \\y  rcviTting  to  our  huulaineatal 
conception  of  the  pur|K)&e  and  eignilicancc  of  consciousness 
in  organic  life— -a  conception  which  we  have  stated  so  often  as 
to  render  rcjK'lition  superfluous. 

General  Punctioii  of  Affective  Consoioaaneas. — Agrccuhlc*- 
ncBs  and  disairrceabloness  arc  the  immediate  indices  of  the 
sipitficance  for  the  organism  of  tlie  various  stimuli  and  re- 
spouse?  which  enter  its  csiicricnce,  Thrir  ftmrtion  is 
io  incite  at  once  appropriate  motor  rmdions.  They  lead 
norinally  and  iiiytantly  to  attitudes  of  advance  or  retreat, 
ajipropriation  or  rejection,  Inde^i'd,  tliey  have  well  heen 
called  "menial  attitudes*'  of  acceptance  and  refusal.  Evi- 
dently some  guch  marks,  or  signs,  in  consciousnesa  of  the 
value  of  pnrtindar  olijcct."*  or  movements  are  invahmlde  in 
the  execution  by  mental  procrwses  of  the  jiart  we  have  as- 
pired to  thejn,  Tlie  j^ign  in  remscionsi^ess  of  the  organically 
advantageous  might  very  well  have  hoen  something  different 
frt>ni  the  exiM>ncnee  we  now  name  pleasure,  and  the  sign  of 
hannfuinepK  nii^jht  have  liecn  other  than  that  which  we  now 
rtvognisc  as  pain  and  dijJa^ecublencAS.  But  sorae  such  sym- 
l>ol»  are  all  hut  )ndift]>ensable.  if  the  or^ani.'im  is  to  steer 
successfully  ajnoii^:  n^tv  surrountlinps  and  in  slranp:*  environ- 
ments. If  it  were  necessary  to  await  tlie  Ions  of  one's  eye- 
!=ig}it  hcfore  discovering  that  dazzling  lights  were  injurious, 
conBcionsnesfl  wouM  certainly  l>e  little  more  thnn  a  pemirious 
aggravntion.  Ah  a  mutter  of  fact  siicli  sticniilationfl  ere 
infitanlly  felt  a?%  dis^agrivahle,  and  the  mind  without  further 
information  has  forthwith  a  guide  to  the  kind  of  action 
appropriate  io  the  occasion.  Similarly  a*  regards  agrrcahle 
exp'riences.  When  one  ip^  tired  and  hungry  after  fatigue 
and  exposure  to  cold,  any  food  may  seem  welcome,  hut  warm 
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and  welUflavoured  food  tastes  beat  and  will  be  preferred  when 
choice  is  possible.  In  sueh  cases  one  iiwds  no  further  experi- 
ence than  is  aUordcd  by  BpecimeDs  of  the  cold  and  tlie  ^varm 
food  to  recognise  which  la  more  agreeable. 

It  is  of  c-ourse  clear  that  the  functions  of  the  sensation 
pain  and  the  aJfeetive  process  unpleaeantnoss  largely  over- 
lap. But  the  former  find^  its  chief  import  in  cases  of  imme- 
diate i^liysieal  injury  or  disease,  whereas  the  latter  ha?  its 
njain  utility  in  the  higher,  more  indirect  and  remote  implica- 
tions of  ex])erieRce.  This  fact  is  Avell  illustrated  in  the 
essentially  invariable  tendency  of  sensory  pain  to  produce 
movements  of  aversion  and  retreat;  whereas  in  certain  pain- 
ful t'lnotions  such  as  sorrow  we  nmy  dwell  indefinitely  upon 
the  source  of  our  ft^ling. 

TlieoTy  of  the  Priority  of  Affective  Frooeases.^ — So  funda- 
mouUil  is  tliit>  si^iiifii'unee  ol  ilu'  nJTeiiivo  proce.^&es  in  all 
those  activities  immediately  fonnected  with  the  maintenance 
of  life  in  the  imlividual  anil  (he  nice,  tluit  several  p.^ycholo- 
^isla  of  repute  have  deft'iult-d  the  tliusis  that  ]>h*iisure  and 
displeasure  arc  the  primordial  fornw  of  mind,  the  other 
pr'K'esj^es  connected  with  t!ie  special  sfi-uses  U-ing  of  later 
orijrin.  It  is  interesting  in  this  connetiion  to  note  that  one 
writer  has  assigned  displeasure  as  the  original  form  of  con- 
*eiousneii?a;  another,  plensure;  while  a  third  liatK  aJvocalvd 
the  hypothesis  that  the  iwo  appeared  together  in  advance  of 
other  modeg  of  mentalUy. 

If  «pace  permitted,  we  might  examine  the  evidence  for  these 
several  points  of  view,  hut  as  this  in  out  of  the  quej^tion,  we 
may  remark  provisionally  that  if  our  analysis  of  the  affective 
featured  of  cr>nsciniisries3  hai=  been  thus  fur  correct,  we  cannot 
assent  tn  any  uf  the  llieorics  just  meutif>ncd.  fl  may  well  lie 
that  with  the  more  rudimentary  typi-?  of  mind,  in  which 
general  nndilTerrntirtted  attitudes  at^  th*'  mnspicnou?  thin^, 
the  afTcctive  factors  of  consciouKness  dtmiinate  over  the  dis- 
tinctly sensory  and  ideational.    It  may  be,  too,  that  the  first 
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ajjpeurance  of  consciousness  is  in  connection  wi<h  the  o] 
tion  of  the  pain  nerves,  though  this  is  wholly  proLlemutictl? 
But  affection^  as  we  know  it  <and  we  have  no  right  to  go 
afield  from  such  knowledge),  is  apparently  not  a  form  oi 
consciousness  independent  of  senMtions  and  ideas.  Qiiite^ 
the  tontrar)';  it  invariably  appears  elearly  in  vonneriwn  with 
them;  whereas  the  eonsationa  and  ideas  arc  occasionally 
wholly,  or  all  but  wholly,  destitute  of  alfective  tone.  Mean- 
time^ it  ghould  be  reuatfnably  eertaio  that  agreeablenesB  and 
disagreeabloness — a?  signs  of  the  iramcdiate  import  for  the 
organt»m  of  partieular  moments  of  experience- — are  indis- 
pensable elements  in  the  most  siieceaaful  functioning  of  eon- 
scioudiicsi^.  Aa  Bain  pnU  it.  p!eai»ure  represents  a  heightening, 
and  pain  a  lowering,  of  H)irn>  or  all  of  tlie  vital  prnt'es&es, 
jind  conscioosnt^fl  iis  iu  fliis  way  g^iven  immediate  infttnimlitm 
of  the  nature  of  the  situation.  We  may  flwe]»t  Bain's  for- 
mula in  a  ^neral  way,  althoujrii  it  U  far  from  elear  that  a  rais- 
ing of  vitality  is  nlways  the  immediate  outcome  of  pleajiure, 
and  a  lowering  of  it  an  immediate  consequence  of  discorafort, 
Physiological  Expressions  of  Peelinf-Tone, — In  connec- 
tion with  this  general  theory  of  agreL'tiblenosa  and  disugT«s 
ableoeafi  as  expressions  resi)ectivGly  of  the  Increase  or  decrease 
in  or*:anic  vigour,  certain  inve«iigu(ors  have  reported  constant 
and  definite  physiological  changes  accompan^Tng  the  antith- 
eses of  affective  tone.  Pleasurable  experiences  are  time  said 
to  cause  dilation  of  the  peripheral  blood-ves9ols,  decreased 
Tttto  in  the  heart  beat,  increaeeil  depth  of  breathing,  and 
heightened  tonus  of  all  the  voluntary  muscles.  Disagreeable 
esperiencefl  on  the  other  hand  are  said  to  produce  constriction 
of  the  peripheral  bJond-vewels,  and  in  genera!  a  set  of  phy?io- 
In^iuil  phenomena  exactly  opposite  to  those  just  mentioned 
aa  arising  fnun  plcBKurt*.  F^tudenln  of  Wundt  have  attemjfted 
to  demonstrate  a  similar  parflllelism  lietween  certain  groups 
of  those  phyBiological  cbangi^  and  the  si^  forms  of 
olcinontary  afrcctiv<?  process   which  he  recognises.     Several 
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competent  cxpcriiuentalists  have  failed  to  confirm  any  of  the^e 
obiicrvalioiiSj  and  the  phenoiuona  are  apjiareiitly  veriliable 
only  under  certain  very  defmitc  and  normally  infrequent 
conditions,  ileantime,  there  can  be  no  question  that  all  the 
vital  processe^j  including  those  of  assimilation,  secretion,  and 
excretionj  are  profoundly  influenced  by  intense  affective  con- 
ditions. The  only  quesHon  is  whether  they  are  always  affected 
in  tlie  f^ame  way  by  a  similar  c*5ns(aous  tone,  without  regard 
to  other  circxunetances.  AVe  shall  have  occasion  to  emphasise 
certain  of  thej>e  phenfvnu.'na  ^vhon  we  exatnine  tlie  einotion&. 

Genesis  of  the  Afective  Elements  of  Coasciousness. — Fol- 
lowing our  method  in  previous  c^ses  we  may  aak,  first,  under 
what  conditions  affection  makes  its  earliest  appearance.  So 
far  as  concerns  the  life  history  of  any  given  individual,  we 
may  say  that  affection  \b  undoubtedly  coincident  in  its  mani- 
fe;?tations  with  the  dawn  of  con&ciousnesii.  The  cry  with  which 
the  child  draws  its  first  breath  has  led  to  the  assertion  that 
life  begins,  as  well  as  ends,  with  pain.  However  this  may  be^ 
there  is  every  reason  to  think  that  the  mental  life  of  the  new 
born  babe  is  for  many  days  one  of  va^'ue  sensory  consciousness, 
doniiuated  by  relatively  vivid  antitheses  of  apreeableneas  and 
di&agrecableness-  Certainly  the  earliest  expressions  of  infants 
su^ge^t  nothing  so  strongly  as  pleasure  and  pain. 

If  we  inquire  more  closely  into  the  conditions  under  which 
expressions  of  satisfaction  and  dissatisfaction  arise,  we  find 
that  they  align  themselves  very  sug^stively  with  the  doctrine 
which  we  have  repeatedly  formulated  regarding  the  origin  of 
consciousness  in  general,  WTien  the  child  is  cold  or  hungry 
consciousness  is  called  into  play,  for  the  organism  does  not 
posses*^,  in  its  inherited  mechanism  of  reflexes  and  automatic 
movements,  any  device  adequate  to  cof>e  with  these  difficultiea, 
Biit  the  materials  of  voluntary  muscnJar  control  have  not  as 
yet  Ikh^u  ae(]uired,  and  so  the  intense  dammed-«p  nervous 
currents  hn-ak  over  inio  the  few  pervious  patliways  nf 
the    quasi-reflex    type.     The    crying    muscles    are    liberally 
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represented  here,  and  tbe  phit(l*e  lamentation,  which  suninion'* 
paroatal  as^iftance.  h  tlip  outcome  of  tins  motor  escajK-'nient. 
If  there  were  no  daiuruing  up  of  the  nervuua  currents,  if  the 
stimulus  reprea^ntod  by  the  cold  immediately-  resulted  in 
re!eai?ing  effieient  motor  reactiony.  there  ]&  no  reason  to  sup- 
pose consciousne§?t  would  be  aroused.  Thiy,  hoivever,  is  not 
tlie  ease.  The  wtiiuulations  are  there,  and  they  become  more 
ami  more  insistent.  The  conditions  for  the  aj>pearartce  of 
conseioiis  activity  are,  therefonr,  at  band,  and  if  we  may  judge 
by  external  oxpreesions  it  promptly  cornea  to  life,  Hul  it  is 
confronted  with  a  situation  with  which  il  eannot  immediately 
deal*  Now,  wlioncrver  we  cncountt?r  axwh  cireuin^tanecs  as 
the&e,  we  shall  always  find  that  the  affective  tone  is  one  of 
un])leasantness. 

In  very  youn^  habes  instances  of  definite  pleasure  are 
somewhat  more  diflieult  to  secure.  The  child  spends  most  of 
itei  timo  in  relatively  deep  sleep,  and  the  expreasions  of  grati- 
fication which  it  manifests  are,  for  several  days  at  leasts 
amlii^nious.  When  nueh  cvppe--i3ifm*  do  apjH'or,  they  arc  apt 
to  In*  in  connectrnn  wilh  the  satisfnction  of  hunger.  They 
MH*m  to  represent  a  kind  of  ratilicaiion  on  the  part  of  the 
orpinisni  of  the  activities  wliifji  have  tieen  indulged  to 
relieve  hunger.  Indeed,  if  wt^  inay  jmlp*  by  external  appear- 
ances, siipport^'d  by  our  kimwlerl^t*  nf  the  fonditmns  in  adult 
life,  the  wliolc  of  thie  pnx-efts  of  allayin;j  hunp*r,  aw  well 
as  the  final  utapc  r)f  satiety,  is  agreeable.  The  case  is  ex- 
tre]n<'ly  inbTestinjj  in  (he  apparrnt  eoiitrast  which  it  offers 
\iy  the  conditions  of  maturity.  I'rinr  |o  the  stvuring  of  con- 
iTtA  over  tbe  voluntary  mu*ele»,  the  function  of  conseiousncss 
i*  necessarily  in  Inr^'e  rneujuire  that  of  an  approvinjr  or  di»- 
approvinfT  onlooker,  who  has  little  power  to  make  his  opinions 
felt  in  action. 

We  have  notrd  the  mndiiionH  nndiT  wliirli  fiiiinfnily  tonod 
conpciousnt^s  is  [produced.  II  would  sconi  at  first  pipht  a» 
though   these  must  be  »}'nonymous  with   all   tbo«ie  circum- 
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stances  in  which  obstacles  were  to  be  overcome,  and  therefore 
synonymous  with  all  those  cases  where  conscious  activities 
would  be  recjuiretl.  This  posilion  ia^  however,  c^ily  tenable 
pro\it!ed  we  disregard  the  obvious  fact  that  tlie  organism  is  in 
course  of  development,  and  that  at  this  early  stage,  wlien 
vohintar}'  luovfiiieiits  are  not  yet  iirdpr  control,  the  total 
signilicance  of  the  various  factors  in  its  life  is  not  ssUperficially 
obvions.  Disagreeableness  is  undoubtedly  the  counterpart  of 
cortHnned  inahUihj  to  cope  with  a  ilemand  luid  upon  the 
organism,  and  the  degree  of  unpleasantnojsa  is  nvughly  paral- 
leled by  the  insistence  and  the  poignancy  of  tlie  demand. 
A^cefllilcncss,  on  the  other  hand,  is  the  psychical  cmintorpart 
of  eiTective  modcR  of  reaction  t*)  w  situation-  Wlien  the  situa- 
tion is  being  adequately  met,  tlierefore,  we  may  espect  to  find 
pleasure  appcarm*?,  whether  the  successful  re^prmse  hai*  come 
as  a  result  of  definite  voluntary  acts,  as  it  may  in  adult  life, 
or  ns  a  result  in  part  of  outside  asgietanc^,  as  it  docs  in  the 
early  days  of  infancy. 

Why  Conscionaness  It  So  Often  Keutrally  Toned.— The 
qufstiou  then  suggcsjts  itself  as  to  why  we  arc  not  more  vividly 
aware  of  agjeeoblenesa  in  Ibe  normal  aetivitieg  of  cven^-day 
hfe.  These  activities  involve  more  or  less  of  voluntary  co- 
ordinations, wliich  for  the  most  jiart  go  on  eiTicicntly,  and 
ahoidd  consequently,  from  the  point  of  view  wc  have  adopted, 
produce  pleasurable  results  in  consciousness.  We  have  in- 
timated flmt  as  a  matter  of  fact  a  lar;,'"e  part  of  our  mental 
life  is  neutrally  toned.  The  rt*plv  to  this  query  is,  therefore, 
that  in  so  far  as  wc  are  provided  with  healthy  bodily  proc- 
esses, and  in  so  far  as  wc  are  engaged  in  the  eITi\'tive  solution 
of  problems  wf»ich  confront  us,  our  consciousnciw  w  agreeable 
in  touc.  But  larce  parts  of  o\ir  daily  ondertakin^p?  are 
of  a  routine  character  verging  upon  habit,  and  in  conse- 
quence require  little  vigorous  conscious  attention,  and  there- 
fore call  oul  little  affective  reaction.  More^wer,  it  frequently 
happens  tltat  although  our  mental  operations  are  efficiently 


3^6 


PSYCHOLOGY 


executed  from  ihe  standpoint  of  practical  results,  some  of 
our  intra-organic  processes  are  slightly  indisposod,  and  inas- 
much as  our  consciousnesa  reflects  the  totality  of  our  organic 
condition,  we  find  ovirselves  either  experiencing  very  littk 
plenaure,  or  else  feeling  positive  di.scomfurt. 

General  TKeoiy  of  AffectiTc  Froceue*. — At  the  ri&k  of 
a  certain  amount  of  rq>Gtitioa  it  seeitu  judicious  to  formu- 
late our  general  theory  once  again.  It  is*  evidently  irapos- 
sihle  to  Etate  the  conditions  under  which  agreeablene&s  or 
difiagreeahleness  ia  produced,  by  reference  to  any  single  aet 
of  activitiea  with  which  our  cognitive  and  volitional  proc- 
esses may  be  engaged.  Consciousness  always  reflects  more 
than  a  single  group  of  such  activities,  and  iti5  afTective  char- 
acter i&  always  dependent  upon  the  whole  gamut  of  pliysio- 
logical  operations  going  on  at  any  given  moment.  Under 
conditions  of  perfeet  hcnlth  we  may  often  predict  with  much 
accuracy  what  the  affective  results  of  a  given  stimulus  will 
be,  because  we  knovi'  that  ordinarily  it  will  stimulate  moder- 
ately a  well-nouriHhcd  nerve, tract.  Rut  unusual  neural  con- 
ditions in  any  part  of  the  organism  may  load  to  the  falsifying 
of  our  predictions  at  any  time.  The  melndy  wliich  charmed 
us  to*tlay  may  irritate  us  io-morrow»  and  lliirt  not  because 
the  melody,  or  the  auditory  nerve,  has  either  one  changed 
in  the  meantime,  but  simply  because  the  digestive  processes 
which  yesterday  were  orderly  arc  to-day  chaotic.  We  see, 
therefore,  that  our  provisional  formulations  in  the  previous 
chapter  were  too  simple  to  account  for  all  the  facta. 

The  evidence  thug  far  examined  point*  to  the  belief  that 
disBgreeahlene^g  always  appears  in  infancy,  as  well  asi  in 
adult  life,  in  connection  either  with  (1)  diaeascd  conditiona 
of  the  organism,  or  (3)  with  exceflsi\-e^-or  insujTicient^neU' 
ral  fitimulation,  or  (^)  with  the  checking  and  impeding  of 
conscious  activity  in  it-^  guidance  of  oition.  The  third  point 
may  prove  to  be  identical  with  the  secand.  It  ia  ci*rtainly 
identical  in  some  instances.    Tlie  function  of  the  unpleaaaat 
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In  consciousness  i^,  tlieu,  evidently  to  furnish  aa  immediate 
and  unanihiifuom  indrj  of  ronditions  which  nutruus  the  tti^l- 
fare  of  the  organi-avi,  AgroeaLlciiese  appears  in  comicctioii 
vith  (1)  healthful  organic  conditions,  (2)  the  stimuktion  of 
nerves  inside  the  limits  of  Ihoir  ability  to  respond  with  maxi- 
mal vigour,  aiid  (3)  the  free  and  etiident  flow  of  conscious- 
ness, whatever  its  object.  The  obvious  function  of  agree- 
ablene?s  is  consequently  found  in  the  furnishing  of  immediate 
erponents  of  organic  welfare.  Neither  agreeablcness  nor 
disagr^ableness  are  niiambiguoualy  prophetic.  Their  impor- 
tant function  is  in  the  present.  Tht»ir  meaning  for  the  future 
rei^uiros  the  light  of  inlelligence  and  experionce.  The  frenzied 
delights  of  a  Bacchanalian  or^'  are  certainly  no  reliable  har- 
bingers of  health,  nor  are  the  pan^  of  the  morrow  neces*?anly 
indicadve  of  inevitable  future  dieaster.  We  may  now  advan- 
tageously examine  a  few  typical  instanees  of  affective  con- 
seiousnesa,  in  order  to  test  the  adequacy  of  our  principle. 

The  agroeableness  and  disagreeablenesa  which  arise  re- 
spectively from  healthful  or  diseaaod  conditions  of  the 
organism  hardly  require  comment.  The  organic  feelings  of  a 
strong*  well-fed  organism  are  distinctly  buoyant  and  pleasant ; 
whereas  the  depre^^ion  of  dyspepsia,  the  tc<lfous  discomfort 
of  a  severe  cold,  etc,  are  almost  unmitigatedly  disagreeable. 
The  moderate  stimuhilion  of  tlje  gensc  organa  by  simple 
utimuli  is  normally  a^jrcvaide,  and  tljeir  excessive  stimulation 
normally  dit?agreeable.  The  plcasnre  of  exercise  and  the 
unpleasantness  of  extreme  fatigue,  the  agreeablenesa  of  mod- 
erately intense  simple  colours  and  tones  ai^d  the  dieagree- 
ablenes?  of  those  which  are  very  intense^  tlie  agreeableoesa 
of  rhythms  to  which  we  can  make  easy  and  efficient  response, 
and  the  unpleasantness  of  all  other  kinds,  afford  instances 
which  we  might  multiply  indefinitely:* 


•  A«]nirp<t   tnatra   nn<\  th^   rorrrlativt  lonn  of  likinff  for  certain 

ehjccU   oJTHtiluti'    inlffitinff   TiiH(nncfs  of   Hie  dox'riopmrnt    whtcii 
goes  on   in   tli«  orgntiinjii    hi   cmiiK-cliun    wiiU  jilTeclivL*   ]ifacuumcna. 
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The  intellectual  procespe?  involved  in  grappling  with  a 
prol)leiu  in  which  we  are  interested  are  normally  agreeable 
so  long  as  we  sccni  to  he  making  progress.  They  speedily 
become  exasperating  if  we  seem  to  be  getting,  nowhere;  and 
if  our  minds,  by  reason  of  fatigue,  distraction,  or  any  other 
cause,  refuse  to  bring  to  our  aid  the  ideas  which  we  feel  are 
needed,  the  operation  may  become  intolerable, 

Wlien  our  emotions  are  vigorously  enlisted  in  such  reflective 
processes  the  agreeableness  or  disagreeableness  may  be  ex- 
tremely intense.  Thus  to  many  persons  reflections  upon 
immortality,  upon  the  mercy  of  Ood,  and  other  religious  ideas 
may  be  i)rofoundly  ui)lifting  and  deeply  gratifying  so  long 
as  the  mind  meets  with  no  obstacle  in  working  out  its  concep- 
tions. On  the  other  hand,  the  mental  agony  experienced  in 
reaching  tlie  belief  that  immortality  is  unreal  is  to  many 
persons  wlio  come  to  this  conviction  all  but  unbearable.  In 
aesthetic  plcasurt^s  the  situation  is  ordinarily  complicated  by 
the  ])resence  of  both  sensory  and  intellectual  factors.  A 
beautiful  picture  not  only  appeals  through  its  richness  of 
colouring  and  its  grace  of  line  to  tlie  immediately  sensory 
activities,  it  also  suggests  to  us  ideas  which  take  hold  of  our 
sentiments,  our  emotions,  and  our  intelligence, setting  up  in  us 
strong  tendencies  to  motor  reactions  of  one  or  another  kind. 

Application  of  the  Principles  to  Aesthetic  Experience. 
A.  Elementary  Aesthetic  Feelings. — Ti»ere  are  certain  ele- 
mentary forms  of  iesthetic  ex])erienee  which  deserve  mention. 
Xo  tl»»<iry  affords  a  wholly  satisfactory  explanation  of  these 
feelings,  but  the  one  which  we  have  adopted  is  at  least 
aj>plicable. 

It  ftcoins  prohfthlo  aft  ropards  the  acquiromonls  of  tasto  that,  in  the 
ouHe  of  ^MiHtutory  twnwitionfl  at  Icawt,  certain  orf;anie  chanf^s  in 
the  neural  artivitioM  take  phut',  hy  niearui  of  wliicli  the  end-organs 
adjust  tlienirtelvcn  to  stinmli.  which  ori^nally  prwluced  excessive 
rcuctitm.  The  \oah  of  likinj;  for  e<Ttain  flavoura  may  be  due  to  a 
Himilar  adaptation.  The  stinnihis  may  l)eeome  simply  neutral,  or 
it  may  come  to  eli<'it  excessive  reactions  i»ome  of  which  may  set  up 
rvUvxea  of  the  nauHca  type. 
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1.  Colour  and  Tone. — ^To  ocrUin  portions  particvilar  toiips 
nutl  foluurs  an'  ii^^ri:»eaUle  wliirfi  lij  4)(lu'r  jMTsi>n8  tiro  iin- 
ploaeant.  Tlic  same  tiling  is  true  as  regards  tlie  tastps  and 
pn'fpreTK-es  of  mt'i^*  In  gencrul,  primitive  rniTS  ami  cliil- 
Jivti  are  ^aid  (o  prefer  brilliant  hues.  Tliry  seem  also  to 
enjoy  tonee  which  to  cultivatftl  aduU^ii  are  often  shrill  and 
hnrsh  hfvoml  cTirhirance.  Possihly  the  primitive  oye  and  ear 
riMjuiro  a  more  alnmuoiia  aiiiriuhilion  tlian  those  of  civilised 
pco]ilcs  in  order  to  effect  a  normal  vigorous  reaction.  The 
same  8nrt  of  individual  and  ractnl  variation  is  found  in  rom- 
biiialitjnx  of  cohmra  and  of  soundi?.  Agtiin  wo  may  plausibly 
refer  ^nch  digcrepancies  to  variations  in  the  neural  condi- 
tions which  chanK'ti^riJH^  [he  several  persons  involved. 

In  regard  to  tonal  harmony  we  find  a  profuse  literature 
devoted  (o  ihe  Httempted  proof  of  one  or  another  explanatory 
hypothesis.  It  lias  been  held  that  we  unconsciously  apprchenil 
simple  ratios  in  the  vibration  rates  of  tone*  and  that  thi^ 
pn)cess  produces  conscious  pleasure.  In  support  of  this  view 
h  the  undoubted  fact  that  most  of  the  interrals  which  are 
a^rrooahle  are  expressed  in  simple  ratios  (e.  #7..  2  ;  3;  4  :  5)  of 
the  vibration  rati?*  of  the  constituent  tones.  But  (he  simplest 
ratios  K  e,,  the  octaves  1  :2,  arr  not  the  most  nrjrceable  and 
the  wliole  supposition  of  unconscious  counting  ie  repulfiiTc 
to  contemporary  modes  of  thought. 

Helmholtz  held  that  any  tones  which  do  not  by  the  inter- 
ference of  Iheir  vihrationt*  beat  with  one  another  will  Ijc 
sensed  as  smooth  and  ^<^  ap'oeable.  The  analogy  of  flickering 
and  constant  li^dits  is  ciU'd  in  support  of  this  view.  Rapidly 
intermittent  sensations  arc  apt  to  be  nnpleiisnnt.  This  con* 
ception.  however,  niakep  harmony  a  purely  negative  fact,  the 
absence  of  disagreeable  rotigliness :  and  again,  as  in  the  preri- 
owfi  case,  require^  supplementary  hyfinthrsc'^  to  explain  why 
the  sn)ontbe.sl  intervals,  like  the  octave,  in  which  there  U 
leapt  of  heating,  should  \)C.  less  a^eeahle  than  others. 

Wundt  maintains  that  the  fact-*  are  explicable  by  direct 
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and  indirect  tone  relationship,  t.  c,  the  relations  of  the  tones 
to  one  another,  in  reference  to  tlieir  common  partial  tones, 
or  their  relation  to  some  third  tone  of  which  each  is  an  over- 
tone. This  theorj'  again  formulates  correctly  many  of  the 
facts.  Harmonious  tones  undoubtedly  sustain  such  relation- 
sliips  to  one  another.  But  it  gives  no  wholly  satisfactory 
account  of  the  specific  order  of  fusion,  or  agreoableness  either, 
in  which  we  arrange  the  harmonious  intervals. 

In  truth  no  theory  has  been  proposed  which  really  affords 
an  explanation  of  all  the  facts.  But  our  general  hypothesis 
of  normal  and  appropriate,  as  against  physiologically  inap- 
propriate, excessive  or  insufficient  stimulation,  is  still  tenable 
in  describing  the  conditions  under  which  tones  are  pleasant 
or  unpleasant.  It  suggests  the  direction  in  which  at  some 
future  day  a  satisfactorj*  explanation  may  be  looked  for.  The 
whole  problem  is  comj)licated  by  the  phenomena  of  nuelody 
with  its  rhythmic  motor  elements.  Into  this  subject,  how- 
ever, we  cannot  enter. 

2.  Lines  and  Forms. — Our  preferences  in  the  matter  of 
lines  and  forms  have  been  extensively  studied  without  thus 
far  arriving  at  any  broad  consistent  theory.  In  a  general  way 
it  is  true  tliat  we  find  curved  lines  more  agreeable  than 
straight  ones.  Formerly  this  fact  was  referred  to  the  natural 
movement  of  the  eye,  when  free,  in  curved  lines.  Recent 
photograi)hic  studies  of  eye  movements  show  that  the  eye 
does  not  move  in  ciirvcj^  even  when  following  a  curved  line. 
It  proceeds  by  irn*gular  jerky  movements  which  are  essentially 
rectilinear  for  the  most  part.  The  two  eyes  do  not  even  move 
tr)geth(T,  one  of  tliem  often  lagging  along  behind  the  other, 
nntl  sometimes  making  independent  movements  on  its  own 
account.  Consecjuently  it  is  said  that  the  explanation  of 
the  beauty  of  curves  must  be  found  elsewhere  than  in  these 
movements.  Probably  we  must  refer  such  feelings  to  some 
recondite  puggestiven(»ss  of  tin*  curved  line.  Thus,  the  agree- 
ableness  may  ix)8sibly  he  due  to  the  suggestion  of  pleasurable 
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movemectfl  of  the  hand  and  arm.  The  oldor  sFstheticlane 
were  wont  to  gpeak  of  the  curve  aa  combining  unity 
in  variptv:  ihe  constant  chanue  in  ilirection  ffiving 
■variety^  the  conslant  continuation  of  Iht'  movement  fvirnisih- 
lug  the  unity.  It  seems  posfiibk%  ti>o,  that  even  t!ii>ugh 
the  pyc  does  not  itself  follow  a  curvfil  line  when  it  ninvc?, 
the  innervation  necessary  to  follow  swch  a  line  may  be  or- 
ganically easier,  less  fali^ingt  and  more  agreeable  than 
that  re<juired  for  a  right  line.  There  b.  u  constant  change 
of  innervation  in  the  one  ca^e  anJ  a  relali(7ely  fiied  innerva- 
tion in  the  other.  But  it  must  be  admitted  Ijere  that  broken 
lines  which  require  constantlv  fresh  innervation  are  less 
agreeable  than  continuous  onea. 

Synunctrieal  objects  g'ive  us  a  sense  of  stability  and  rest 
as  compared  witli  unisymnietricfll  ones,  wIiIl-Ij  are  apt  in  &eem 
as  thou*^h  al)Out  to  lopjik"  over.  Wc  often  find  ourselvrs 
making  sup|>rcs.sed  movements  to  overcome  such  lack  of  bal- 
ance in  unBymmetrical  figures.  Badly  proportioned  fibres 
produce  the  same  restless  feeling  in  us.  Cartoons  a(T<.>rd  fre- 
quent illui^lrations  of  both  experiences.  The  ordinary  news- 
paper sketch  of  a  dog  will  fill  the  onlooker  with  a  desire  to 
put  some  prop  under  the  aninmre  head,  90  much  too  large 
is  it  for  the  rest  of  his  body. 

Tlie  divisions  of  linos  and  surfaces  disclose  similar  prefer- 
ences for  one  or  another  arrangement.  The  grtlden  section 
is  an  instance  of  this  type  of  aesthetic  expcrieuce.  A  vertical 
line  is  so  divided  when  the  larger  segment  is  to  the  whole 
as  the  smaller  segment  is  to  the  larger,  Trianglns,  parallelo- 
grams, circles  divide<l  in  various  w»ys.  and  circles  compared 
with  ollipsea,  have  all  been  atndied.  The  positive  upshot  of 
these  studies  thus  far  is  chiefly  to  indicate  the  extreme  com- 
plcJcity  of  the  condition.s  upon  which  t}»?se  siipposiHlly  i^inifde 
phenomena  rest.  In  general  the  unpleasant  figures  produce 
motor  unre*j(,  tlie  plciisant  ones  rnotor  .=tnbilitv.  The  one 
thing  meane   orj^ani?alion,   the   otbcr  disorgnnisntion.     We 
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Imve  found  this  eame  fact  at  every  level  of  affective  process; 
agreeabknc8s  Icmla  to  tlie  continuation  of  the  a^ijeulilc  eon- 
ditioa,  di&agrceabl(*ao£s  to  its  cbange.  If  our  o\m  hypotheaia 
does  not  contriljute  very  helpfully  to  the  underetanding  of 
the^e  particular  vnuvs^  it  at  least  contains  nothing  at  variance 
with  any  of  their  assured  implicalions. 

B.  Higfher  Aesthetic  Feelinirs. — It  will  only  be  necessary 
in  add  a  few  linos  iijjon  tltc  more  developed  jEstbetic  experi- 
ences^ such  an  arc  involved  in  the  appreciation  of  painting 
and  Sfulpture.  We  shnll  say  nothing  at  this  point  about  tho 
mental  attitude  of  the  artist  engaged  upon  his  work,  aUhough 
it  is  here  that  we  must  look  in  the  last  analysis  for  a  correct 
iniprei^aton  of  ibc  gonelitr  sides  of  the  a?sthotic  eonseio\isness. 

It  sceins  fairly  certain  that  those  a'Slhelic  objects  which 
we  adjudge  agroeablo  comply  with  the  aeeond  of  our  princi- 
ples in  the  mod»Tnte  sliinuhiiion  of  neural  processes  which 
are  more  tlian  adequato  to  the  demands  laid  upon  thorn.  It 
seems  also  to  be  true  thai  in  suHi  cases  the  third  of  our  prin- 
ciples is  justified.  An  object  wlucli  wc»  foel  to  be  beautiful 
sets  up  ideational  reactions  which  are  unimpeded^  focalised, 
atul  delluile.  The  picture,  if  it  be  a  picture,  nieana  some- 
thing fairly  definite  nnd  real  to  us.  On  the  other  hand, 
pictures  which  dii^pleujie  or  fni!  to  interest  us  are  either 
unpleasant  a^  reganis  their  colour, — in  which  case  we  prob- 
ably have  either  iiiadwpiate  or  excessive  optical  stimulation 
of  sonic  kind, — or  they  arc  faulty  in  drawing,  or  confused  in 
meaning,  so  that  4)ur  minds  cither  fetd  a  discrepancy  be- 
tween what  is  portrayc<l  and  what  u  eug^ted,  or  else  are 
left   t}iwurtc<l  and  htiflled. 

The  case  of  music  in  one  in  which  to  most  of  us,  did  we 
but  acknowledge  the  truth,  the  eensoiy  element,  with  its 
immedinti!  rhytlimie  motor  cfTwts.  I?  at  a  niaximum,  and  the 
ideational  at  a  miuimutu.  But  it  £«^^m.t  difTu'ult  to  Hud  an 
instance  of  teslhctic  experience  which  does  not  readily  enough 
conform  to  our  principles. 
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It  is  often  said  that  ipstlietic  experiences  arc  useless.  But 
this  can  only  be  maintained  from  a  narrow  and  purely  ph3'sio- 
logical  point  of  view;  and  even  there  it  is  not  strictly  true. 
On  the  whole,  then,  we  may  accept  these  principles,  pro- 
visionally at  least,  as  indicative  of  the  general  facts  about 
the  conditions  for  the  appearance  of  affective  reactions,  and  as 
suggesting  their  fundamental  significance.  We  shall  now  go 
on  to  see,  in  connection  with  our  study  of  instinct,  emotion, 
and  volition,  how  these  affective  phases  of  our  consciousness 
actually  enter  into  the  determination  of  our  acts  and  our 
character.  We  can  in  that  way  make  out  most  clearly  the 
manner  in  which  they  enter  into  the  cognitive  operations 
which  we  have  previously  discussed. 


CHAPTER    XV    \^-   "A^ 
REFLEX  ACTIOX  AXD  IXSTIXCT 

Motor  Aspect  of  Consdoiu  Fiocenes. — We  come  now  to 
study  the  group  of  motor  powers  by  means  of  which  the 
organism  is  enabled  to  guide  its  own  movements,  and  so 
to  control  in  a  measure  its  own  fate.  In  many  of  the  dis- 
cussions which  have  gone  before  it  has  been  necessary  to 
assume  that  these  muscular  reactions  were  occurring,  but 
their  intimate  nature  we  have  been  obliged  to  overlook.  As 
a  matter  of  fact  all  the  mental  operations  which  we  have 
analysed  have  their  ultimate  significance  and  their  final  out- 
come in  precisely  these  motor  activities.  In  reality,  there- 
fore, all  our  previous  study  has  been  uix>n  these  reactions,  for 
it  hap  all  had  to  do  with  their  immediate  psychophysical  ante- 
cedents, which  are  functionally  a  part  of  them.  Xever- 
theless,  it  is  essential  that  we  should  examine  the  motor 
phenomena  in  and  of  themselves,  and  much  more  exhaust- 
ively than  hitherto.  AVe  shall  turn,  first,  to  the  earliest 
forms  of  muscular  activity  which  we  find  in  the  human 
l>ein^  and  then  proceed  to  study  the  more  highly  developed 
forms  which  characterise  a  later  |)eriod. 

Primitive  Motor  Capacities. — A  survey  of  the  motor  equip- 
ment of  a  new-l>orn  baix*  discios<?s  the  fact,  as  we  have  previ- 
ously stH'n,  that  a  certain  numl)er  of  automatic  and  reflex 
coordinations  are  already  provided  for  at  birth.  The  auto- 
matic activities  of  respiration,  circulation,  and  digestion  are 
carried  on  from  the  first.  The  reflexes  involved  in  sucking, 
crying,  and  clasping  the  fingers  about  objects  placed  in  them 
also  tiike  place.     But  aside  from  these  and  the  occasional 
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random  impulsive  movements  mentioned  in  chapter  III,  the 
child's  motor  capacities  are  potential,  rather  than  actual. 
This  eUnder  store  of  motor  accomplishments  finds  its  oi- 
planatioa  in  the  imdeveloped  condition  of  the  nervous  system 
at  birth. 

Mijagre  ns  u  this  array  of  hereditary  motor  cwirdinaiiona 
to  which  we  have  referred,  it  siitliees^  with  parental  a-^sifit- 
ance»  to  keep  the  child  alive  until  the  appearance  of  more 
ado<|uate  adjustments.  Moreover,  it  hears  striking  pvidence 
to  the  fact,  were  any  demonstration  of  it  necessary,  that  tlie 
human  organism  is  exactly  like  that  of  the  lower  animaU, 
whose  instinctive  aclivities  are  often  sources  of  so  much  won- 
der, in  that  it  possessos  at  birth  preformed  pathways  in  the 
nervous  system,  hy  means  of  which  seusorj'  stimulations  may 
disi'hari^e  in  effective  movements  of  accommodation.  The 
primorrlial  form  of  motor  control  over  the  environment  is, 
then,  m  far  aa  eoncerne  the  human  infant,  to  be  found  in 
hereditary  reflexes. 

Early  Motor  Development. — Devclnpnient  goes  forward  at 
Buch  a  treniotulnns  ratt-  thnt  il"  is  diitieult  to  fnKow  with  en- 
tire confidence  the  course  of  motor  events  during  the  first 
yi.'ar  or  two  of  a  child's  life,  liut  certain  of  the  most 
]m|>ortflnt  transitions  from  the  cnnditions  we  have  just 
deflcribed  occur  commonly  during  the  first  three  or  four 
montlifi.  and  we  may  in  ptissing  pFofitahly  remark  upon  the 
general  nature  of  this  ohon^je.  Afterwar*!  wr  sludl  go  back 
to  look  for  the  appearance  of  other  forms  of  automatiCt  reflex, 
and  instinctive  acts,  which  we  have  i^eim  to  Im?  the  primitive 
types  of  motor  iictivitv-  We  shall  find  evidences  nf  their 
developments  at  perio<U  covering  a  considerable  portion  of 
Ihe  lime  of  or^'nnlc  ^'rowlli.  Furthermore,  we  shall  find  that. 
in  a  ttiojined  form,  the  ingtinets  remain  throughout  life  as 
fundamentally  important  factors  in  the  evolution  of  volition 
and  in  the  foumlfitifin  of  character, 

Tlic  iwiut  to  whicli  we  wish  to  cull  attention  for  a  moment 
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is  niustTfttDd  by  the  growth  of  the  hand  and  oyc  coiitrol.  At 
the  outset  the  eyes  are  generally  doslitutc  of  all  orderliness  of 
niovement.  They  moro  independently  of  one  another*  and 
with  no  epeeial  reference  to  ohject*^  in  the  field  of  view.  In 
the  course  of  the  first  few  weeks,  liowcver,  they  bcj^in  to  move 
together,  to  converge,  and  gradually  to  show  n  tendency  to 
foHow  moving  ohjecta.  At  this  period  Iho  child  loses  its 
ori^nal  blank  stare,  and  from  ttnio  to  time  lixates  objeotft 
with  a  totally  new  expression  of  coimteuaaee.  Afx)iit  the 
time  that  this  accomplishment  is  achieved  the  hand  begins 
to  show  a  definite  devebpnicnt.  It  explores  objects  with 
which  it  is  in  contact.  The  thviinh,  whjch  al  the  beginning 
took  little  or  no  part  in  clafliiing,  is  now  brought  into 
fperation,  and  the  things  grasped  are  moved  about  in  a 
fjiirly  well  eoilnlinatcd  manner*  The  next  step  in  advance  is 
clfftracleristic  of  all  development  in  motor  control,  and  con- 
sists in  the  conjoining  of  the  two  previously  independent  co- 
ordinatinas  nf  hand  and  eye.  The  eve  is  now  able  to  follow 
the  hand,  and  the  hand  is  able  to  give  the  eye  objects  for 
in?pc*otlon. 

We  fihall  come  hack  with  more  detail  to  this  type  of  inter* 
coordination  of  acqnired  forms  of  control  in  our  analysis  of 
vohintiiry  action,  l^feantime,  it  will  he  holpfid  to  liear  in 
mind  that  once  a  coordination,  like  the  eycH^oordination.  is 
gotten  under  commaud,  it  is  promptly  incnrporattnl  as  a  mem- 
Iht  4>f  a  Inrgi^r  cHx'irdinntion,  siieh  an  the  eye-hand  co<irilina- 
tion,  which  is  in  it^  turn  dealined  to  a  similar  fattr  in  tho 
courjte  of  evolving  conduct  It  ahonld  Iw  noticed  that  certain 
foiirdinatioiifl  cniergc  originally  fp^m  hirgcr  one*;  before 
undergoing  a  secondary  ])nMn?Ks  of  incorfwimtion  such  as  we 
Ijave  described.  The  control  of  the  tnovemcnts  of  the  several 
Hnger*  wjyantfrhj  is  gotten  long  aftiT  the  control  of  the 
fingers  moving  as  a  whole.  Later  theie  separate  movements 
may  be  combineti  in  elaborate  new  groups,  ae  in  piano 
pUying. 
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Turning  bju^k  now  to  a  fuller  shsdy  of  the  instmctiTe  and 
reflex  type's  of  at'ticm,  we  shall  find  the  gpnonil  ivend  of  events 
to  be  somewhat  as  follows:  The  devt^Inpiiient  of  the  nervous 
Bvstem  goas  on  with  astonislung  rapidity  during  the  first 
three  years,  so  that  the  child  has,  with  the  exception  of  the 
acxiifll  pmep&sofl,  pra*^titally  a  full  store  of  reflexes  estab- 
Hehed  by  the  end  oi  that  time,  Conteui|*orant'oua  with  this 
acquirement  of  the  reflexes  occurs  tlie  gradLial  unfolding  of 
the  life  of  impulse,  and  the  upbuihling  of  this  into  the 
elaborate  forjiis  of  voluntary  action,  whirh  |^voltlptly  tend  to 
become  ImhituaL  We  must  now  analj'se  more  carefully  the 
details  of  this  process. 

Eeflex  Action. — A  reflex  act,  as  hai*  l>een  earlier  remarked, 
ia  one  in  which  a  muscular  movement  occurs  in  immediate 
response  to  a  sensory  gtimulation  without  tlie  iuterpoeition  of 
LHjnseiougness.  ConsciouHness  iw  often  aroused  by  rctli'v 
actions^  but  the  motor  reaction  is  not  executed  in  response  to 
consciaiis  motive:?,  and  in  the  more  deeply  imbedded  reflexe* 
eon&eiousnofls  is  quite  |Kiwerless  to  suppress  Uie  movement 
TI1US,  in  winking,  we  may  he  conscious  that  the  eyelid  ha& 
closed,  and  at  times  the  moveirient  may  be  executed  valon- 
tarily*  But  if  a  cinder  or  <jlher  irritating  substance  enter 
the  eye,  we  may  be  wholly  unable  to  resist  the  tendency  to 
shut  the  lids.  On  the  other  Finnd,  when  we  are  absorbed  in 
reading,  our  eyelids  may  tdoi^e  dozens  of  times  in  the  reflex 
way,  without  our  becoming  in  any  definite  manner  aware 
of  the  frtct. 

Variability  of  Ueflcxes. — We  have  already  referred  many 
finips  to  the  (rfu^inlly)  heriHlitnry  nature  of  thes«  reflexes. 
Tt  remains  to  point  out  certain  other  striking  facts  about 
them.  In  the  fir^t  phicc,  tlu^y  are  subject,  like  all  organic 
aclivitjeft,  to  the  general  principles  of  development.  They 
appear  from  time  to  time,  as  the  nervous  centres  ripen,  and 
are  not  id)  given  complete  Ht  birth.  The  more  rudimentary 
of   th(»m  appear  within   the  first   few   months.     Sneezing, 
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coughing,  and  hiccoughing  come  within  the  first  few  days, 
as  a  rule.  Winking  comes  somewhat  later,  generally  from 
the  seventh  to  the  eleventh  week.  Walking,  which  is  pri- 
marily based  upon  reflexes,  does  not  ordinarily  begin  until 
the  twelfth  to  the  eighteenth  month  or  thereabouts,  and  is 
generally  preceded  by  the  creeping  movements,  which  are 
probably  partially  reflex.  Moreover,  no  one  of  the  reflex  acts 
is,  at  the  outset,  so  well  coordinated  as  it  speedily  becomes. 
It  is  clear  that  the  nervous  machinery,  like  other  machiner}', 
requires  to  be  used  somewhat  before  its  maximum  efficiency 
is  available. 

Furthermore,  the  reflexes  varA'  at  times  in  response  to  the 
general  conditions  of  the  organism.  Tiiey  arc  not  wholly 
dependent  in  their  operation  upon  the  ]>resonee  of  a  stimulus. 
The  child,  for  example,  when  sated,  stops  sucking.  When 
one  is  nervously  wrought  up,  a  slight  noise,  if  imexpetrted, 
may  result  in  a  violent  movement;  whereas,  if  one  had  been 
agreeably  absorbed  in  some  occupation,  no  movement  of  any 
noticeable  kind  would  have  occurred.  On  the  other  hand, 
the  essentially  mechanical  nature  of  the  reflex  is  rendered 
obvious  by  the  impartial  way  in  which  such  responses  are 
often  executed,  regardless  of  the  desirabilitA'  of  the  act  at 
the  moment.  A  man  wishes  his  presence  to  be  unobserved 
when  in  a  dangerous  situation,  and  he  must  nwds  seltK't  that 
occasion  to  be  seized  with  an  irrepressible  paroxysm  of  sneez- 
ing. Again,  although  one  is  Miind  a  strong  screen,  one 
may  find  it  impossible  to  avoid  winking  wlion  any  tliroat- 
ening  object  is  seen  approaching  close  to  the  eyes.  It  ap- 
pears, therefore,  that  whereas  the  reflexes  represent  hered- 
itary modifications  in  the  connections  of  sensory-motor 
activities, — which  are  undoubtedly  indispensable  for  the 
maintenance  of  organically  useful  reactions, — they  may  at 
times,  by  virtue  of  their  mwhanical  nature,  react  in  inju- 
dicious ways;  and  on  the  other  hand,  certain  of  them  are 
unquestionably  open  to  modification,  cither  through  tlic  direct 
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conlml  of  tlie  mind,  afi  when  one  aucreeds  in  Btippressing 
A  tendency  to  wink,  or  through  the  indirect  efTect  af  gen- 
eral orKtuiif  conditions.  It  is  evident*  tlierofore,  that  refleircs 
rcpresi'ut  various  Jegrece  of  plaslioity*  but  this  doea  not  in- 
validate the  doctrine  that  all  of  them  are  hereditary  in  natare, 
and  that  on  the  whole  they  oon tribute  distinetJy  to  the 
general  efficiency  of  those  aduptivu  reactions  which  the  organ- 
ism  makes  upon  its  surroundings. 

Instincts. — Instincts  have  an  origin  unquestionably  Birai- 
h\T  to  tliat  of  reflexes.  They  represent  structurally  pre- 
formed  pathways  in  the  nervous  system,  and  stand  function- 
ally for  effeeti?e  inherited  coordinations  made  in  response  to 
environmental  demands.  It  is,  perhaps,  Jinpo??ibte  to  draw 
any  absolutely  sharp  line  between  instincts  and  reflexes, 
although  many  principles  of  deraarcation  have  been  proposed- 

On  the  whole,  the  most  fertile  and  suggestive  working 
distinct  ion  seems  to  be  found  in  the  presence  or  absence  of 
eioine  relatively  definite^  though  non-conscious»  end  dominat- 
ing a  serifs  of  acts.  If  the  motor  activity  is  pimple,  and 
is  discharged  in  response  to  gome  objectively  present  stimu- 
lus without  conscious  guidance,  it  will  be  safe  to  call  the 
act  a  reflex.  IHoreover,  5onie  rcflcK  acts  are  essentially  uncon- 
scious, whereas  instincis,  in  the  higher  animals  at  all  events* 
npj»oar  always  to  involve  consciou^ncfis.  Instinets  oci^ord- 
ingly  depend  more  largely  than  reflexes  upon  the  operations 
of  the  higher  brain  centres.  If  the  activity  involves  a  num- 
ber of  acts,  each  one  of  which,  considered  singly  and  alone, 
is  relatively  uselenis,  but  all  of  which  taken  together  lead  up 
to  fiorae  adaptive  eonsenuence,  Buch  as  the  building  of  a  nest, 
the  fe^^ling  of  young,  etc.,  it  will  be  safe  to  call  the  action 
instinctive.  Tlie  difference  thus  pointed  out  is  founded 
theoretically  upon  the  nalure  of  the  fuoctions  subserved  by 
the  two  types  of  action,  their  relative  immediacy,  generality, 
etc.  It  sometimes  appears  to  reduce  in  practice  bo  a  mere 
difference  of  degree,  or  complexity,  and  it  will  generally  be 
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found  on   further   fatninmaLion    In   invoke   a   difTeronce   ii 
the    intrji-organic    coTi*]ition8    k^mihig    to    the    two    forn] 
of  renc'tioTi-     Instincfs  such  as   mating  and   nost  buildinj 
in    birds   depend    for   their   emergence   far   more    upon    in- 
ternal organic  chnnges  llian  do  any  ordinary   reflexes-     H 
must  he  frankly  confe&sed,   however^  that   many  cases  ai 
discoverable   in   which    all   djs^tlnctions  seem   arbitrary   and{ 
fictitious     Too  much  stress  should  not  be  laid,  therefore,! 
upon  the  matter  of  ultimate  differences.     It  is  rather  upon 
the   identity  of  service   to   the  or«ranisra   that   the  emphasis 
should   fall,    with   the   added    recognition   that   such  service 
may  be  rendered  in  thousands  of  ways,  whose  interrelations 
may   well   hafHe   our   clumsy   and   ill-infomicd   attempts    at 
ctn-ssification, 

Uodifications  of  Instincts.^ — ^Tnstincls  resendde  reflexes  in 
their  susccpUbiUty  Ut  modilicatif>ns  through  e.x|»eriencCj  and 
alflo  in  their  appearance  in  connection  with  definite  flta«res  in 
the  development  of  the  nervous  system.  Experience  operates 
in  two  opposite  directions.  (1)  If  the  first  cxprc&sion  of  an 
instinct  chances  to  he  di&aslrous»  and  results  in  pain  or 
fright,  the  instinct  may  t)e  cither  tomtM>rari!y,  or  permanently, 
inhibited.  ThuSy  chicks,  which  postics^  tlic  ruslinclivc  tend- 
ency to  peck  at  fooil,  are  said  to  suppress  this  tendency  wlien 
bad-tastinji:  food  is  g'lvcu  them.  (2)  On  llie  other  hand,  if 
the  inj?tirctive  action  is  succeseful  and  protluccs  agreeable 
ofj^anic  results,  it  tends  nl  once  to  Ijocome  in^ained  as  a 
habit*  In  all  crejitiire.^  winch  pons rsa  even  rudimentar}'  forms 
of  conjsciou^  miMin»ry,  iufitincU  must,  therefore^  Kpeedily  loae 
their  nriffinal  and  wholly  blind  character.  The  tendencies  to 
instinclivc  reactions  mu-^t,  in  such  creaturei?,  very  early  Bct 
up  or^nic  reminiscences  of  the  previous  consequence**  of  tlicir 
indulgence;  and  these  reminiscent  traces  mni«t  lead  eilhor 
to  inldhitory  niovt'mcntft  or  to  reHpnnsp«i  of  the  habit  type, 
in  which  the  outcome  must  be  in  some  vague  way  fore- 
caat 
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Suppression  of  Instincts. — Instincts  not  only  appear  at 
definite  pointa  in  the  growth  of  the  nervous  system,  but  cer- 
tain of  them  may  also  atrophy  and  disappear,  pT'v^'itled  that 
at  the  crucial  period  tlie  appropriate  contlitiona  are  lutt  at 
hand  to  cal!  them  out  and  fix  them  as  habits.  Illustrations 
of  the  perio^Jic  nature  of  development  in  instincts  are  familiar 
to  everyone.  The  puppy  cannot  swim,  the  older  dog  can, 
and  he  does  it  instinetiveJy.  The  bird  displays  no  tendency 
to  nest-building  until  a  certain  maturity  is.  attained,  and 
instances  of  a  similar  kind  might  be  multiplied  indefinitely- 
The  aiiolitlon  of  an  instinct  by  failure  to  secure  expression 
at  the  correct  time  is  shown  in  the  case  of  chickens,  which 
tend  at  lirst  to  follow  any  moving  object  Ordinarily  nature 
provides,  of  ctuirse,  that  this  object  shall  l)e  the  maternal  hen. 
If  the  opportunity  to  translate  Ihie  instinct  into  a  habit  is 
not  afforded,  the  instinct  dieg  within  a  few  days,  and  there- 
after commonly  cannot  he  reestablisheil. 

Instinct,  Experience,  and  Reason. — The  reiativoly  flexible 
and  plastic  nature  of  instincts  wliich  is  suggested  bv  the 
fort^going  observations  finds  adjitional  conhrmalion  in  the 
innumerable  instances  in  which  intelligence^  or  unexpected. 
and  unusual  environment,  come  in  to  exercise  modifications. 
In  the  earlier  views  of  iiit;liiu!t  wl*  always  And  it  contrasted 
with  reason,  aa  tlmugh  the  two  were  radically  distinct.  The 
keener  insight  of  our  own  iJme  show?*  us  tliat  although  reason 
represents  tfie  individual's  contribution  to  his  own  fate  in 
terms  of  his  own  ex|KTiencc,  while  instinct  represents  the 
contribution  of  racial  OAin:*Honce*  the  actual  operation  of  the 
two  factors  often  display:;  most  intimate  inter-relationfi, 
This  19  peculiarly  true  of  all  the  hijrhtT  animals,  and  espe- 
cially miiu.  Indeed,  <hc  jzrent  difficulty  in  studying  instinct 
in  human  beings  is  due  to  the  fact  that  intelligence  imme- 
diately comes  in  to  transform  the  native  reactions  in  ac- 
cnrdflure  with  the  dictates  of  the  individual**  personal  ex- 
perience. 
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Even  in  the  lower  animals,  however,  individual  experience 
exercises  a  aiding  inlluencr  over  tlie  i)articular  forms  of 
instinctive  expression,  although  in  many  of  these  cases  we 
must  speak  very  conservatively  as  to  tiie  manner  and  measure 
in  which  consciousness  participates.  Whatever  the  explana- 
tion of  the  modus  operandi,  there  can  be  no  doubt  that  birds 
and  insects  such  as  bees  and  wasps  and  ants  often  modify 
their  instinctive  methods  of  nest-building  in  a  most  remark- 
able manner  when  the  exigencies  of  local  conditions  require 
such  modification.  The  instinctive  tendency  is  general  and 
not  specific.  Many  different  things  may  elicit  its  expression. 
It  may  thus  be  easily  fitted  into  variations  in  environment. 
On  the  other  hand,  instincts  are  often  carried  out  in  a 
bungling  fashion,  and  in  the  face  of  circumstances  clearly 
fatal  to  their  successful  issue.  The  well-known  disposition 
of  certain  dogs  and  squirrels  to  attempt,  with  elaborate 
efforts  at  digging,  the  burying  of  their  l)ones  or  nuts  when 
confined  upon  hard  board  floors  illustrates  the  occasional 
futility  of  irrepressible  instincts.  The  classical  observations 
of  the  Peckhams  upon  bees  and  wasps  afford  striking  in- 
stances of  instincts  misdirected  at  some  crucial  moment. 
Tliey  report,  for  instance,  that  wasps  frequently  prepare  a 
nest  carefully  for  the  reception  of  the  food  store  and  then 
seal  it  up  emj>ty. 

The  obvious  implication  of  such  observations  is  that  we 
have  to  do  in  the  phenomena  of  instinct,  as  these  apjiear  in 
the  several  genera  and  species  of  th*^  organic  kingdom,  with 
an  overwhelming  variety  of  reactions,  all  of  which  evi<lontly 
emanate  from  the  same  type  of  ancestral  source;  but  with 
indefinite  and  unpredictable  8usce])tibility  to  modifications 
from  environing  conditions,  and  with  an  equally  uncertain 
submission  to  conscious  guidance.  In  so  highly  evolve<l  a 
nervous  system  as  that  possessed  l>y  the  human  being  we  may 
naturally  anticipate;  a  very  considerable  number  of  those 
ancestral  tendencies,  and  we  must  also  expect  to  find  them 
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very  promptly  submerged  in  motor  activities  under  the  con- 
trol of  ths  mind,  Theae  expectations  seem  to  be  fully 
realised  by  tho  actual  facts. 

Origin  of  Instincts. — Although  everyone  is  agreed  that 
instincts  are  racial  habits  transmitted  by  heredity  to  the 
particular  individual,  there  has  been  wide  difference  of 
opiuioD  regurding  the  ]jret'ise  manner  in  whieli  they  origi- 
nally became  established-  The  questions  here  at  issue  are 
clearly  in  large  ])art  biological  in  nature,  and  this  is,  there- 
fore, evidently  tlie  reason  why  we  find  tiiat  tlje  authoritative 
names  connected  with  the  conspicuous  theories  are  chiefly 
tbojsf'  of  great  ntiturrtlists.  Ttt'o  fundarncntally  opposing 
views  have  until  recently  held  tfie  field.  One  is  commouly 
known  as  the  theory  of  lapsed  inirlligence.  The  American 
biologist,  Cniie^  was  an  eminent  defender  of  this  view,  which 
regards  in^tinclB  as  organically  fixed  habits  which  were 
originally  intelligent  adaptive  acts  partaking  of  the  general 
cliaraeler  of  volition.  Wuodt  haB  been  a  distinguished  ad- 
hcrent  of  this  view  amoug  p^^-ehologists.  The  second  theory 
ia  known  as  the  reflex  theoty,  and  its  basal  contention  is  that 
instincts  are  simply  accumulated  reflex  odjustmontti,  expli- 
coble  in  their  survival  by  the  general  principle  of  natural 
selection,  which  tends  to  weed  out  accumulations*  however 
aeijuired.  which  are  not  preservative  in  their  effect,  Spencer 
and  Weii^mann  are  representative  a^llierents  of  two  sub-forms 
of  Uiis  theory. 

The  first  theory  has  been  criticised  as  making  too  great 
demands  on  our  credulity  concerning  the  amount  of  intelli- 
•renee  displayed  by  primitive  forms  of  nrganismsi,  and  also 
on  the  score  of  defective  evidence  for  the  transmission  of 
ar<^uired  characteristics.  The  second  theory  ha.^  been  held 
vulnernhle  in  its  inability  to  exf)lnm  hnw  groups  of  reflei 
movements  could  have  been  slowly  built  uji,  when  only  the 
final  !i|ep  in  the  proecfls  rendered  the  chain  realty  ueefnl.  A 
recent  modification  of  llu^e  views,  for  wliich  J.  M.  Baldwin 
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stands  sponsor  among  psychologies,  is  known  as  tbe  theory 
of  organic  selection. 

Theory  of  Organic  Selectioa.* — The  crucial  point  in  tliia 
theory  ie  the  supposition  that  even  tentative  and  imperfect 
acts  of  accommodation,  with  or  witliout  conscious  direction, 
may  serve  to  preserve  the  life  of  a  species  during  the  critical 
period  when  an  instinct  in  its  entirety  13  forming,  and  thus 
give  it  opportunity  to  become  permanenHy  imliedded  in  the 
organij&m  as  holli  a  struvlural  a«d  functional  attribute.  This 
position  recognises  the  fact  that  a  complex  instlnet  ma}'  re- 
quire a  considcralih'  tijtie  and  mnny  generations  to  become 
lirndy  ingrained  ;  and  that  during  the  period  when  this  fixation 
ia  in  progress  the  organism  may  need  aasifttance  in  coping  with 
its  enemies.  Such  assistance  may  emanate  from  conscious  proc- 
esses or  from  chance  physiohigical  accommodatory  actions. 
In  either  case  the  life  of  the  species  would  be  conserved  during 
the  period  when  the  instinct  was  in  process  of  formation.  An 
instinct  may  thus  indirrrthj  iiivolvo  conscious  activities  in 
its  estahlisliment,  aUhough  it  does  not  arise  from  the  direct 
crystallisfltion  into  hahita  of  previously  conscious  acts. 
Whether  this  view  sncceeda  in  weathering  the  storms  of  criti- 
cism or  not,  it  is  nt  least  a  highly  ingenious  and  suggestive 
mndificntion  of  tTie  two  previously  extant  views.  It  seems 
to  contain  what  was  most  significant  in  Hnth,  while  avoiding 
the  more  obvious  pitfnlls  tvelonging  I0  eaclu  It  givea  scope 
for  the  play  of  intelligence  in  assisting  in  the  formation  of 
nsefid  reaclinns,  witbont  going  to  Hie  indtfr'nstblo  extrenie  of 
assuming  that  all  valuable  coonlinations  huve  such  intelli- 
gent origin.  On  tbe  other  hand,  it  oflfera  a  practicable 
hypothesii  as  to  the  manner  in  which  movements  of  essentially 

•Thu  t^Ttn  "orKanlf  wlwtioTi"  i^*  uft<^  In  antltho^ln  to  the  i)Id«»r 
term  **nrtluriil  ii*lrrti«ji."  Natural  wipction  U  ^'H^rrtlly  int*rpn?trd 
a«  afffdine  ihr-  prpscrvalion  or  deatruotion  of  entire  ortfunUmn, 
Organic  wlrclion  upiilu^n  in  ihi'  njirrifir  jifVoruini>*Ift)«»ry  nvts,  whirli 
■n  orjiiint«m  may  I'xrcutf  in  tli*'  effort  to  rnert  ihr  ex.ijfpnoir»  of 
Jt*  puvironinent.  By  wlirtinn  tmo  ty\^v  of  nrlimi  rnfh+r  Ihan  An* 
ollior,  il  muy  succeed  in  surviving  nnd  li'uving  offspring. 
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reflex  character  may  have  become  chained  together  in  inatinC' 
tive  reactions. 

Function  of  Inatiiict,^ — Despite  the  differences  which  have 
charactcriijed  the  opinioiia  of  the  riiost  acute  biologists  aa 
to  the  origia  of  instincts,  there  is  no  divergence  of  opinion 
as  to  their  function.  They  represent,  by  common  consent, 
those  fornix  of  reaction  tipon  the  environment  which  the  race 
has  found  most  elTecttre  in  maintaining  itself  against  the 
rigours  of  climate  and  geographical  habitat,  and  against  the 
assaults  of  various  fonns  of  animal  life.  So  far,  therefore,  as 
we  find  traces  of  true  instincts  in  human  beings,  we  may 
know  that  we  are  confronted  with  tendencies  which  represent 
racial  experiences,  with  reactions  which  express  tlie  pressure 
of  untold  ages  of  man*  or  his  pre-huraan  ancestors,  engaged 
in  Iho  Btniggle  for  existence*  It  i'lunikh  in  the  light  of  such 
considerations,  afford  us  no  astonishment  to  find  that  some 
reactions  have  been  preserved,  which  are  either  useless  at 
pre^nt  or  even  somewhat  positively  disadvantageous.  More- 
over, remembering  the  complex  conditie>ns  of  onr  organic 
Btructure,  we  may  well  expect  that  certain  of  these  instinctive 
reactions  may  possess  their  chief  value  and  significance  in 
the  intra-organic  phyHiologit'al  changes  which  they  bring 
about,  rather  than  in  movements  primarily  affecting  objects 
in  the  environment.  Both  these  anticipations  we  shall  find 
fuliilled. 


CHAPTER    XVI 
THE  IMPORTANT  HUMAN  INSTINCTS 

The  Distinction  Between  Native  and  Acquired  Forms  of 
Reaction. — We  come  now  to  examine  the  general  scope  and 
character  of  human  instincts,  and  we  are  at  once  confronted 
with  the  concrete  difficulties  previously  mentioned,  i.  c,  the 
difficulty  of  distinguishing  the  genuinely  instinctive  and 
hereditary  reactions  from  the  merely  habitual,  or  from  the 
acquired.  Fortunately,  there  are  certain  great  basal  instinc- 
tive activities  which  we  find  appearing  in  children  long 
before  they  have  had  sufficient  experience  to  enable  them  to 
execute  such  reactions  on  the  basis  of  volition;  and,  further- 
more, then*  is  a  considerable  group  of  reactions  which  all  of 
us  manifest,  that  appeal  to  us  when  our  attention  is  called  to 
the  matter  as  being  native  and  untutored;  as  all  but  wholly 
devoid  of  purposeful  conscious  guidance.  With  these  as  a 
clue  we  may  at  least  make  a  bcgining  in  our  catalogue,  and 
from  their  analysis  secure  hints  as  to  other  similar  instinctive 
traits. 

In  all  properly  constituted  babies  anger  and  fear  are  in 
evidence,  with  their  apj)ropriate  motor  expressions,  long  be- 
fore ex])erienie  has  afforded  opj)ortunity  to  obstTve  and  copy 
these  reactions  in  others.  They  are,  therefore,  unquestion- 
ably native.  It  may,  however,  be  said,  that  these  are  emo- 
tional processes,  and  not  instincts.  Half  of  tliis  contention 
is  true  and  half  is  false.  Anger  and  fear  are  instincts  and  they 
an*  also  emotions.  Each  involves  a  series  of  somewhat  elabo- 
rate organic  activities,  and  these  are  all  of  the  unpremeditated 
hereditar}'  tyjK*.  They  possess,  however,  in  addition  to  these 
motor  characteristics,  perfectly  definite  conscious  concomi- 
tants, and  to  the  conscious  part  of  the  whole  process  we 
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commonly  give  Uie  name  emotion.  Vt'e  shall  return  to  a 
dotuik'd  consideration  of  emotions  in  tht^  next  chapter. 
Meantime,  we  find  that  in  anger  the  brows  are  wrinkled, 
the  face  ordinftrily  crimson,  the  veins  gorged  and  prominent, 
the  nostrils  dilated,  the  li|»&  drawn  bauk  and  the  teeth  &et, 
the  hands  clenched,  the  body  tense,  and  Uie  voice  harsh. 
In  exirenie  fear  wo  meet  with  palhir  ami  trembling,  f^pasm 
of  the  heart,  diarrhoea,  the  appearance  of  gootH.'-tlesh,  cold 
sreatj  bristling  of  the  hair,  dryness  of  the  months  choking, 
puralysiii  of  the  voice,  or  hoarse  screaming,  together  with 
tendencies  to  flight,  coupled  with  a  feeding  of  weakness. 
These  reactions  are  called  out  precisely  &&  are  the  instinctive 
reacliona  in  animals,  i.  e.,  by  the  presence  of  appropriate 
slimuJi,  So  far  as  conseiousnea?  is  involYoil  in  iheni,  the 
striking  thing  is  the  headlong  fashion  in  which  we  find  our- 
selves* plunged  into  a  vortex  of  intense  inipul'^ive  ftH?lin^  com- 
pelling us  to  acts  the  conscfjuences  of  which,  in  Uieir  first 
expressions,  at  least,  are  wholly  unforseen, 

TJtility  of  Instinctive  Reactions. — The  utility  of  such  ex* 
pres^ions  ni^y  wt-ll  aroti!?e  one's  cijrios?ity.  In  the  case  of 
anger  some  of  the  movements  evidently  havr  a  "use"  valm?, 
provided  actnnl  combat  is  necessary  or  desirable.  Bnt  the 
trembling  of  fear,  whatever  may  l>c  paid  of  (he  tendencies 
to  flighu  x&  a  questionable  organic  awet  for  an  individunl 
ishing  to  re«ct  most  eiTectively  nyt^n  tneTmein^  snrrmind- 
ngs.  It  must  be  admitted  frankly  iluit  some  of  the  motor 
responses  disphiyed  in  emotionnl  and  instinctive  diai^har^a 
are  nnintelltirible  at  jire^ent  from  the  standpoint  of  utility. 
The  attempt  has  often  been  miuh*  to  n-fer  the  preservn- 
tion  of  such  acts  as  have  no  obvious  value  for  t?ie  con- 
quest of  the  en\ironnioril»  and  even,  perhnps.  a  deleterious 
influence  uptm  this  tank,  to  their  fthtfitiolofftfijf  \isefulne';s  in 
restoring'  di^turlwd  organic  conditions,  Tlnin,  the  gorging  of 
the  Idood  vessels  in  angrr,  the  sfH-ri'tion  of  tears  in  grief, 
laughter  in  response  to  wit  and  humour.  Iiave  sometinit»s  Ikm'H 
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held  to  assist  in  relieving  the  abnormal  circulatory  conditions 
in  the  brain  set  up  by  the  several  emotional  experiences.  It 
may  well  be  that  these  reactions  represent  merely  the  inevitable 
drainage  into  available  channels  of  excessive  motor  excita- 
tion. Sucli  a  supposition  would  account  for  their  variability 
in  different  individuals,  and  in  the  same  individual  at  dif- 
ferent times.  For  example,  some  persons  show  anger  by 
growing  red  in  the  face,  others  grow  pale.  Of  all  such 
explanations  one  can  only  say  that  they  serve,  at  least 
temporarily,  decently  to  cloak  our  ignorance.  Nevertheless, 
there  seems  to  be  in  the  meantime  no  hesitation  in  any  im- 
portant quarter  in  accepting  the  general  hypothesis  already 
mentioned,  that  these  racial  habits  which  we  designate  emo- 
tions and  instincts  represent  types  of  reaction  which  were 
useful  at  some  time  in  the  past  history  of  the  race,  however 
problematical  their  usefulness  may  be  at  present. 

Genetic  Inter-relations  of  Instincts. — ^The  precise  order 
in  which  the  great  mass  of  instincts  make  their  debut  is  a 
diflicult  problem,  and  one  for  which  it  is,  perhaps,  not 
altogether  profitable  to  undertake  a  solution.  It  seems  prob- 
able that  rudimentary  forms  of  most  of  the  instincts  are 
encountered  at  a  very  early  date,  wliereas  the  occasion  for 
the  expression  of  the  matured  reaction  may  be  long  post- 
poned. IJibot  has  made  it  clear  that  in  general  those  in- 
stinctive activities,  such  as  fear  and  anger,  which  have  to  do 
most  immediately  with  the  maintenance  of  the  physiologi- 
cal organism,  and  to  which  ho  gives  the  name  of  "egotistical 
emotions,"  are  the  first  to  ai>i)ear  in  infancy  and  the  last  to 
disapi)ear  in  old  age  or  before  the  ravages  of  mental  disease. 
The  more  altruistic  emotions  and  instincts  are  for  the  most 
part  found  in  a  developed  condition  much  later.  Thus,  sym- 
pathy, in  unequivocal  form,  anyhow,  occurs  only  with  some 
considerable  mental  dcveloi)ment.  Indeed,  it  has  sometimes 
been  (piostioned  whether  sympathy  is  truly  instinctive  at 
all;  whether  it  does  not  rather  reflect  the  conclusions  of 
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intelligent  t'onsidoration.  But  on  the  whole  there  seems  no 
good  reason  to  cavil  at  the  evidences  of  its  native  character, 
especially  aa  we  can  discern  ila  seeming  preHcnce  in  certain 
animah. 

List  of  Human  Instincts, — Waiving,  then,  the  question. 
of  the  order  of  appearanue,  wo  ^d  the  generally  recognised 
instincts  in  man  to  be  as  follows:  Fear,  anger,  shyness, 
cnriosih%  affection,  sexual  love,  jealousy  and  envy,  rivalry, 
sociability,  sympathy,  modesty  (?),  play,  imitation,  eonstruc- 
tivencss?,  ?ocretiveness,  and  acquisitiveness. 

jifany  authorities  would  add  hunting  to  this  list,  and  it 
znaBt  1)6  admitted  that  in  many  races,  and  in  many  individ- 
uals of  all  raceii,  it  gives  strong  indication*!  of  a  funda- 
mentally instinctive  nature.  It  is,  however,  go  honeycombed 
with  the  effects  of  experience,  and  so  irregular  in  ita  ap- 
pearance, that  it  may  fairly  be  given  a  position  among  the 
diaintegrnting  inatinct?.  Walking  and  talking  are  also  in- 
cluded h}  many  writerg.  W'hetber  they  shall  be  counted  in 
or  not  is,  as  wc  have  already  observed,  simply  a  question  of 
cla^si  heat  ion.  We  may  call  them  either  chained  reflexes  or 
instinctg,  according  to  the  criterion  which  we  adopiJ,  for  our 
divisions.  James  has  added  cleanliness  to  his  lUt,  and  there 
are  some  facts  which  point  to  the  correctness  of  thit;  view, 
both  m  iU  application  to  men  and  to  animals.  But  it  is  at 
best  a  very  iinjMTfect  and  erratic  trait,  ai?  any  mother  of 
normal  children  can  testify,  and  we  may  omit  it  in  consid- 
eration of  the  neceftsary  brevity  of  our  discussion.  We  shall 
similarly  forego  any  description  nf  pympatby  and  modesty. 
Nor  shall  we  attempt  to  calalogue  the  vast  array  of  rud^ 
mentary  uistinctfl  which  lead  psycliologiats  to  aesert  that  man 
has  more  insHrifts  than  nnv  of  Ihe  niiimals.  A  baby  will  do 
more  things  in  an  essentially  instinctive  way  with  an  object 
put  into  his  hand  than  will  any  animal.  He  will  turn  it 
rIiouIh,  put  it  in  his  month,  drnp  it,  pick  it  up  again,  stroka 
it,  hammer  with  it,  and  i^o  on  ad  libitum. 
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A  perusal  of  oor  list  !>rin^s  at  nmc  to  notice  the  union  of 
Luetinut  and  einotitm*  A  jmrt  of  the  tomiB  apitly  pritimnly 
to  acts,  and  so  connect  thenieelved  with  the  common  impliea- 
tion  of  ihe  ierm  instinct;  whi^reas  the  other  part  h5ngjy;esfci 
ijiurh  moTo  imijiodiatt'ly  the  conscious  feelings  dmractmatic 
of  the  Hcvoral  forms  of  emotional  experience.  Imitation,' 
play,  auti  ronsfnictiveness  fire  (•xani]>lcs  of  the  first  kinii  of 
tPtni ;  feor,  anger,  and  jealouey  illustrate  the  second,  A  few 
comments  upon  eaelj  of  the  instincts  mentioned  may  serve  to 
emphasise  helpfully  the  typical  Gondii  ions  under  which  they 
appear^  and  the  wholly  naive,  untutoivd  nature  of  the  motor 
reactions  which  they  manifest 

Fear. — W^  have  already  sufficiently  described  the  motor 
phenomena  in  the  case  of  fear,  and  it  surely  requires  no  ad- 
ditional argument  to  convince  one  of  their  native  and 
unBOphifilicatrd  character.  It  only  remains  to  notice  that  in 
little  children,  despite  some  irrej^ularity  In  different  indi- 
vidual, the  normal  provoi^atives  are  represented  by  strange 
ohjects,  fre<piently  by  fur,  hy  strange  places,  and  especially  by 
gtrange  j»eople,  hy  being'  left  ainne,  by  darkness,  and  even 
occasionajLy  by  black  objects ;  and  by  noiaes,  particularly  if 
Tory  loud  and  unfamiliar.  In  hiter  life,  in  addition  to  the 
fear  which  arisrs  from  the  prci'L-nce  of  Hctually  dangerous 
situations,  such  as  the  menace  of  a  ^rreat  oonfiagratlon,  nmny 
persons  are  seized  with  dizziness  and  a  more  or  leSB  acute 
terror  upon  findin;^  themndves  on  a  very  hijrh  place,  even 
though  the  posfiibilily  of  falling  over  is  etiitiently  precluded 
by  railjngjt,  etc.  Others  are  fri^ditencd  by  anything  which 
verges  upon  the  gu|>ernaturfll.  Even  the  cold-blooded  mate- 
rialii:t  of  [xjlite  tiction  feels  hh  unsentimental  blood  cunlle 
just  ft  bit  at  the  r^'hearsal  of  a  thrilling;  phogt  story,  and  only 
the  jw«ie?wor  of  ])rrtctiei»d  nerves  enn  he  alone  on  a  dark  night 
in  a  cem^^tery,  or  a  tliitk  vvood^  without  some  "erc^jpiDtt^s"  of 
tlic  hair  and  skin. 

All  of  u»  are  likelv  to  ffnd  that  in  the  midst  of  a  TJolent 
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tempest,  whether  on  land  or  sea,  the  howling  of  the  wind  i&  a 
dislinct  eouree  of  mental  anxiety  quite  disproportionate  to 
our  snijcr.  iJitelltx-tual  nppreliension  of  its  real  danger, 
Thunrler  and  liglilning  are  for  man)'  persons  sources  of  irre- 
pressible terror.  All  these  things  take  hold  of  our  racial 
instincts,  and  however  vigorously  our  individual  experience 
attempts  through  its  cortical  machinery  to  put  a  veto  on 
fiueh  nonsense^  our  lower  brain  centres  refuse  to  abandon 
iheir  world-old  haldte,  and  afcordinf^lv  we  find  that  our 
henrig  are  healing  wililiy*  o«r  breathing  coming  in  gulps, 
our  limbs  trembling,  the  while  we  look  on,  mortified  at  the 
weiikiiesfi  we  cannot  control. 

Anger.- — Angor  has  several  different  forms  and  the  most 
variL'd  provocatives.  We  are  irritated  by  the  tireless  piano 
next  dixjft  exaspi^ratcd  by  the  tcasin^z  child,  hort  and  vexed 
by  the  soeial  snnb,  anf^ry  at  the  open  insult,  and  perhaps 
moved  to  enduring  hatred  by  the  obnoxious  and  unscrupulous 
enemy.  There  is  a  common  emotional  vein  running  through 
all  these  conditions  however  much  the  particular  momentary 
expresfiion  may  vary,  Possihly  rei^entmeut  i&  the  best  name 
wherewith  to  lal>el  this  common  factor.  The  instinctive 
nature  of  the  motor  rcaelions  rnjuires  no  further  demonstra- 
tion than  16  furnished  by  the  sight  of  any  little  cliiUl  enjoying 
a  tantrum.  The  explicitly  pugnacious  element  is,  under 
civilised  surroundings,  inconspicunus  after  childhood  is 
passed,  dcs|iite  the  tremendous  virility  it  di8]days  if  the  curb 
be  once  slackened.  The  evohttion  of  the  race  has  been  notori- 
ouslv  ^auiTuinary,  and  we  should  feel  no  surprise,  however 
much  of  disgust  and  regret  we  may  entertain,  that  under  the 
excitement  of  actual  combat  Ihe  old  brute  should  difiplay  the 
cloven  hoof.  The  development  of  so-called  civilised  codes  of 
war  afTords  interesting  instiuKv:*  of  the  effort  rational  man 
makts  to  clothe  with  decency  the  shame  of  his  own  brutifih- 
nos,s.  According  to  the  prevailing  code,  women  and  children 
may  not  be  slaughtered,  but  it  is  oi'castonully  lawful  to  despoil 
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them  of  their  flocks  and  herds,  to  lay  waste  their  grain,  and 
even  to  burn  tlic  roofs  above  their  heads. 

Shyness  and  Sociability. — The  antagonistic  instincts  to 
which  we  have  given  the  names  shyness  and  sociability,  not 
only  appear  as  genuine  hereditary  impulses  in  little  children, 
but  they  also  fight,  in  the  case  of  .many  persons,  a  lifelong 
battle  for  supremacy  over  the  individual's  habits.  Sociability 
is  simply  an  expression  of  the  essentially  gregarious  nature  of 
man.  Some  men  seem  destined  for  membership  in  a  very 
small  herd, — two  or  three  at  most, — others  find  their  most 
natural  surroundings  amid  large  numbers.  But  the  man  or 
child  who  in  one  form  or  another  does  not  natively  crave 
companionship,  sympathy,  admiration,  and  confidence  from 
others  is  essentially  insane.  Many  turn  from  life  and  such 
companions  as  they  chance  to  have  attracted  with  horror  and 
disgust,  seeking  in  God  or  in  some  ideal  of  their  own  imag- 
ination a  companionship  which  shall  be  fit  and  satisfying. 
But  what  is  such  a  turning  other  than  the  most  pathetic 
appeal  for  true  comradeship,  for  a  real  society  comformable 
with  the  deepest  needs  of  the  soul?  No,  sociability,  under 
whatever  limitations,  is  an  expression  of  the  very  essence  of 
humanity,  and  every  little  child  evinces  it  by  shunning 
solitude. 

What  often  passes  with  children  for  a  love  of  solitude  is 
really  more  truly  referable  to  the  operation  of  the  contrary 
instinct  of  shyness.  In  the  very  nature  of  the  case  the  two 
impulses  must  always  have  been  in  unstable  equilibrium  so 
long  as  the  drama  of  human  life  has  been  upon  the  boards. 
A  certain  measure  of  suspicion  toward  the  action  and  pur- 
poses of  others  must  always  have  been  a  condition  of  avoiding 
harm  and  imposition.  On  tlie  other  hand,  the  race  is  funda- 
mentally gregarious,  and  all  its  greatest  achievements  have 
conw  ah(uit  through  ro<>perative  undertakings  in  which  the 
solidarity  of  the  social  strueturo  has  l)een  a  sine  qua  non. 
The  tension  between  these  two  instincts,  which  we  often  find 
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exiftting  in  ourselveBj  is  no  mere  idios^'ncrttsy  of  our  owii 
purely  personal  organisation.  It  is  rathor  a  replica  in  us  of 
a  conflict  which  has  been  a  part  of  the  experience  of  every 
sane  human  being  tliat  ever  lived. 

Sociability  finilH  everywhere  its  natural  expression  in  smil- 
ing and  in  bodily  attitudes,  or  gestures,  which  are,  perhaps^ 
best  descrilic'd  as  obviously  non-pugnacious.  The  secondary 
gestures,  apart  from  smiling  and  laughing,  are  through  itnita- 
tion  early  overlaid  witli  the  conventional  cerenn^nia!*  of  dif- 
ferent  races  and  peoples.  Bot  in  babies  we  find  general  ex- 
tensor movements  of  reaching  and  stretching  out  of  the  arms, 
with  eyes  wide  open  and  gaze  fixed,  head  erect,  and  often 
nodding.  In  shyncs?;  the  precise  reverse  is  encountered*  The 
eyes  are  averted,  the  hands  and  arms  held  cl<»se  to  tlie  tx)dy, 
the  whole  attitude  being  one  of  retreat*  In  older  children 
and  adults  blushing  and  i^lamraering,  or  even  sfieochtessne?^. 
are  common  concomitants.  Strangi'rs  and  per?;nns  feared  «»r 
venerated  are  tlie  normal  stimulants  to  shyness.  In  both 
kinds  of  reaction  tlie  movements  are  observed  before  there 
can  be  any  question  of  conscioua  imitation.  They  are  accord- 
ingly of  undoubtedly  instinctive  nature.  The  great  dilhcidty 
many  persons  exiK?rioncc  in  inhibiting  the  expressions  of  shy- 
nesB  a]so  points  to  a  similar  c<>nclusion. 

A  special  form  of  the  generic  tendency  to  sociability  is 
found  in  childish  afFiH-tion  for  parent  or  nurse,  and  in  the 
tender  feelings^  in  general  which  we  cliorinh  Unvard  those  of 
whom  we  are  fond.  It  finds  its  overt  manifestation  In  facial 
expression,  in  modulation  of  vntce,  and  in  caressing  ge^^tures 
in  general.  The  instinct  is  speedily  veHcd  by  ex|K*riential 
influences,  but  it  gives  every  Internal  evidence  of  resting  upon 
a  native  impulse,  and  its  mo{*>r  indices  apparenily  require  no 
artificial  training.  In  childhood  its  common  sttmuhi^  is 
found  in  persona  ujjon  whom  w^  are  dependent  for  our  daily 
cnre.     It  may  even  extend  in  a  somewhat  imperious  fiishinn 

intimately  associated  with  childish 
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ctwiiioliigy.  In  mature  lift>  its  stimulus  is  Dxtmmely  com- 
plex, antl  balilL'S  brevity  of  description.  In  general,  it  ejtteuda 
to  all  persons  and  pos&eaaions  that  we  cherish  as  in  some  sort 
a  part  of  ourselves. 

Curiosity  and  Secretiveness. — Curiosity  and  secretiveness 
are  in  a  naeahuro  antitlietjc  iuiiiulses,  like  shyness  and 
sociability;  they  vary  immensely  in  different  individuals,  but 
bt^ar,  whcneycr  met  witli^  unmietnkulile  trnoea  of  an  instinctive 
origin,  AnimaU  afford  us  abundant  instances  of  curiosity, 
and  many  methoda  of  hunting  are  designed  to  take  advantage 
of  this  tendency.  Taken  broadly,  curiosity  h  simply  anotier 
name  for  interest*  In  its  simplest  and  most  immediate  form 
it  is  represented  in  the  vertiginous  fascination  which  novelty 
of  any  kind  at  times  possesses  for  us.  The  child  must  pry 
about  until  he  lias  fathomed  tlie  depths  of  your  preoccu pa- 
lion.  If  asked  why  he  wishes  to  know  what  you  are  about, 
he  could  give  you  no  rational  answer,  even  if  he  would, 
lie  obeyi?  his  impuUc,  and  to  a^k  for  any  deeper  reason  is  itself 
unreaflonable.  The  staid  business  man  who  allows  himself 
to  be  lured  arrnss  the  street  of  a  summer  eveniuj^  by  the  flar- 
ing torch  of  the  stn'ct  fakir  has  no  reputahle  acconnt  to  offer 
of  his  procedure.  Time  out  of  mind  he  has  yielded  to  tlie 
same  fuwinatinjr  hait,  always  to  find  tlie  same  old  bogus 
gold  watches,  the  same  imjjrobable  jewelry,  the  same  nauseous 
TOfdioines*  passing'  out  into  the  capacious  maw  of  (he  great 
gullible  public.  CurioBity  is  the  rarinl  instinct  to  which  our 
sedate  citizen  is  yielding,  and  that  is  all  there  is  to  the  matter. 
In  this  simple  form  tlie  motor  ezpresiiioD  is  found  in  the 
alert  and  wido-open  ey<'^,  the  parted  lips,  the  attentive  ear, 
the  general  attitude  of  nMuiinens  to  react  to  any  lead.  In  its 
more  Intellectual  jihase^  we  shall  consider  it  nnder  the  bead 
of  intpre^it  in  a  later  chapter. 

Sccrelivcnoss  will  by  many  readers  be  llioupfht  unwar- 
ntntodly  rntroduccd  as  an  instinct.  It  is  not  usually  of  suf- 
ficient consequence  lo  justify  any  eitendc<l  defence  of  its 
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instinctive  nature.  But  aa  a  epecifll  form  of  shyness,  at  least, 
it  deserves  a  wtmL  It  sei'nus  to  be  a  development  of  those 
In^tinets  among  aiiiiiials  wliifh  lead  tliptn  tn  rr-nrlpr  thriii- 
SL'lves  n^  inconspicuous  as  po^ible.  Certain  iDseeU  and  UircLi 
frefjuent  haunts  in  which  the  surrountlingSj  whether  vegeta- 
tion or  earthj  are  of  a  colour  similar  to  their  own.  Tn  a 
eorres[H-indiiig  fashion  many  persons  foel  an  ineradicable  im- 
pulse lo  conceal  their  plans,  their  oetions,  and  ttieir  character 
behind  a  sert^pn  of  non-committal  silence  and  reserve.  The 
impulse  has  no  aecessary  connection  with  the  preservation  of 
a  consciously  defined  personal  dignity*  It  extends  quite  aa 
forcefully  to  the  suppression  of  ail  pulilicilj  touching  the 
trivial  as  it  does  to  the  concealment  of  the  momentous. 
Taciturnity  is  its  commonest  expression — if  this  formulation 
be  not  itself  a  paradox.  Its  irrational  impulsive  character  is 
the  mark  which  staiufis  it  instinctive.  Many  of  us  nrc  at 
times  secretive  of  fixed  and  consciously  recognised  design. 
But  tFic  sort  of  thing  of  which  wc  are  hero  speaking  is  tem- 
peramental and  may  lie  fell  in  tlte  absence  of  aU  explicit 
justification. 

Acquisitiveness^ — Tlie  instinct  wliich  we  have  called  ac- 
i]uisiLivcnL'ss  apj^enrs  diameleon-wi^  in  many  colours  and 
under  various  conditions.  Perhaps  its  ancestral  origin  is  to 
Ik*  found  in  the  storing  habits  of  animals.  As  a  primitive 
expression  of  the  recognition  of  jwrsonal  property  it  is  one 
of  the  earliest  and  ruoM  tem]>eshious  of  innate  rcfictions.  It 
commonly  gets  a  bad  name  at  this  time,  and  is  often  undts^ 
enminatingly  entitled  selfishness.  Certainly  the  distinction 
l>etween  mcum  and  tuum  i^^  one  for  which  every  child  be- 
trays a  remarkable  precocity,  although  the  precocity  is  com- 
monly much  more  eviilent  in  the  empha^^ising  of  meum  than 
in  the  recognition  of  tuum.  But  however  perverted  the 
moral  perspective,  the  thing  h  there  in  the  form  of  an  impulse 
to  get  hold  nf,  and  keep,  and  guard,  i?i>mething^-anythin^\ 
The   particular    ohjects    which    call    it    out    are    altngether 
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incidental  to  the  uionientary  surroundings  and  to  the  age  of 
the  special  individuaL  With  boys  in  the  "marble  age" 
"glassies"  and  "alleys"  are  the  recipients  of  the  passion.  A 
little  later  it  may  be  ribbons  bestowed  by,  or  purloined  from, 
the  young  ladies  of  the  hour ;  pref?entiy  it  is  stocks  and  bonds 
and  real  estate.  Now  these  things  are  many  of  them  sought 
for  ulterior  ends  consciously  apprehended.  But  through  the 
whole  drama  runs  the  instinctive  thread,  the  tendency  to  acqui- 
sition, binding  the  whole  together  into  a  vital  tale  of  human 
impulse  striving  after  gratification.  So  far  as  it  can  be  said 
to  possess  relatively  fixed  expressions,  they  are  to  be  found 
in  the  elaboration  of  the  infantile  reaching  and  grasping, 
with  the  facial  expression  of  alert,  tense  interest,  and  the 
intra-organic  disturbances  which  generally  accompany  such 
excitement.  The  impulse  takes  its  origin,  however,  from  so 
many  forms  of  stimulations  that  a  perfectly  fixed  and  inflex- 
ible motor  indication  of  it  is  hardly  to  be  expected.  Klepto- 
mania is  perhaps  a  perverted  and  diseased  form  of  the  instinct. 

Bivalry. — Closely  connected  with  acquisitiveness  is  the 
instinct  of  rivalry,  or  emulation.  It  is  intimately  allied  to 
play  and  imitation  in  its  origin,  and  it  easily  runs  to  excess 
in  anger,  hntc»  jealousy,  and  envy.  Its  stimulus  is  apparently 
found  in  the  successful  achievements  of  anyone  coming  within 
our  own  social  circle,  by  virtue  of  whicli  we  are  likely  to  be 
relegated  to  inferior  positions.  If  one  happens  to  be  a  bank 
clerk,  one  feels  no  rivalry  instigated  by  the  promotion  of  the 
janitor,  but  the  advancement  of  one's  fellow  clerk  is  quite 
another  matter. 

The  small  boy  views  with  unmixed  admiration  the  skill  of 
the  profesional  ball-player,  but  the  performances  of  his  rival 
for  a  place  on  the  school  nine  stir  his  blood  in  quite  a  different 
way.  So  far  as  concerns  the  voluntary  muscles,  the  expres- 
sion of  this  impulse  has  about  it  hardly  anything  fixed  saTC 
the  vigour  and  energy  which  go  into  their  use  when  stung  by 
the  prick  of  rivalry. 
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Aft  we  intimated  a  few  lines  almvej  enrnlAtion  is  readily 
transformed  into  anger,  and  this  fact  points  to  a  kinship 
which  has  undoubtedly  in  tlie  history  of  racial  evolution  b^n 
most  eignilicant.  Among  the  lower  animals  fighting  is  a 
constant  and  fundamental  factor  rn  life  history-  Under  ^e 
amt^lioratinii;  conditions  of  civilisation  mankind  hai^  managed 
in  large  measure  either  to  eliminate  thia  element  from  human 
life,  or  so  to  change  its  complexion  as  to  sliade  ita  more 
brutal  features,  and  to  substitute  for  Idivtdsbcd  and  caman^e 
the  starvation  and  bankruptcy  wliith  omauatts  from  unsuc- 
cessful competition.  In  so  far,  therefore,  aft  rivalry  represents 
the  survival  in  modem  life  of  the  old  (ifrhtin^  propensities 
we  mufit  look  in  it  for  the  veisligial  Dvident-ei?  of  tumult  and 
excitemsent,  of  emoHonal  tension,  which  have  always  char- 
actori^ctl  the  stru^igle  for  oxistenee.  Ncetllfss  to  s«t,  we  find 
them  in  nhundance,  aud  hence  it  is  thai  emulation  co  easily 
leads  lo  the  more  unworthy  instinctive  expressions;  hence  it 
is  that  ^  much  of  moral  disunity  attache*:  to  him  who  can  feel 
and  cherish  rivalry,  without  sacrificing  his  highest  ethical 
ideala  of  integrity  and  respect  for  others. 

Jealousy  and  Envy. — Viewed  merely  as  natural  impulse?, 
jealousy  and  envy  are  .sufTiciently  alike  to  render  a  separate 
mention  of  each  unnecewary.  Knvy  i*  generaUy  applied  to 
our  covctousncsLs  of  Ihc  prosjicrity  or  po^c*isions  of  oihers. 
This  covetousnes-^  is  often  accompanied,  as  in  jealousy,  by 
more  or  less  malignity.  Jealousy  we  commonly  apply  to  a 
similar  feelinj?  toward  |x*r.sous  who  are  our  supposed  rivals, 
whether  actually  sucee^^ful  or  simply  feared.  Both  animals 
and  little  children  nianifeat  jealousy,  and  no  one  can  question 
that  the  depth  of  the  feclinjj.  together  with  these  facts,  poiuts 
to  its  8|vringing  from  a  racially  hereditary  source.  Its  char- 
acteristic expressions  are  similar  to  those  of  anger  and  hatred, 
but  commonly  occur  in  milder  form. 

Sexnal  Instincts. — .\mong  the  mopf  imperious  of  our  im- 
pulses   are    undoubtedly    those   connected    with    sei.     The 
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approacli  to  seiual  mnturity  is  usmiMy  attended  by  rerj  deep- 
seated  organic  cliangeSj  and  iliuso  arc  retlectcd  in  a  marked 
development  of  the  whole  emotioiuil  nature.  It  is  in  this 
fact  that  we  find  an  explanation  of  the  definite  hent  which 
is  often  imparted  to  character  at  this  time*  loading  in  certain 
instances  to  a  life-long  devotion  to  ideals  wliicU  are  lofty  and 
habits  which  are  pure,  and  in  other  instances  to  perversion 
and  debasement  of  the  entire  moral  nature.  This  is  the  great 
formative  period,  the  slorni  and  stress  period,  of  the  moral 
life.  The  delineation  of  the  hasal  facta  in  the  birlh  and 
development  of  hive  between  the  sexes  has  been  accomplished 
so  perfectly  in  the  great  poems  and  tales  of  passion  as  to 
render  futile  and  supcrfiuous  any  such  brief  outline  a&  would 
bo  jjoasil^lt?  here. 

Parental  Love. — Parental  love  ia  a  far  stronger  impulse  in 
the  mother  than  in  the  father,  as  a  rule.  It  Is  unquestionably 
jnstinelive  in  the  moHier,  is  ^'iveii  mo:f;t  lavishly  during  the 
infuncy  and  chihlhi»od  of  the  oiTspring,  but  eommonly  rt-maina 
to  the  end  one  of  tht*  majestic  forecs  in  the  history  of  human- 
ity. It^  e.^prcssion&  are  partly  Ihosi'  of  carcsffin;^^  teiulcrne^^s 
and  parity  thofte  of  protcetiuu  and  prescient  rej^ard  for  tht 
necdf  of  the  child. 

Play, — Wd  come  now  to  speak  of  the  three  instinefs" 
remainin^f^  upon  our  list,  1,  v,,  play,  imitation,  and  eon- 
struetivenesg.  They  are  by  no  means  synonymous^  but  their 
connection  is  &o  intimate^  and  their  si*?uifieauce  for  the  de- 
velopment of  the  child  bo  siniilar  and  so  impf^rtautj  tlmt  we 
fihall  consider  them  l<>gether,  and  at  some  lenp:th.  Moreover, 
they  illustrate  j)ccoIiarly  well  certain  clianictrrislice  of  in- 
stinct to  which  attentitm  was  calltHl  in  the  previous  chapter. 
Tbov  are  gfupml  and  twi  sperijic,  Isoth  as  reeards  the  stimuli 
which  t^licit  them,  and  as  rc'rards  the  motor  reactions  which 
Ibcy  manifest.  We  should  ihercfon'  he  more  aeeiinite,  per- 
haps, were  wc  to  sj>enK-  of  instincts  of  imitation  fusing  the 
plum!  rniher  than  the  sinjridar),  instincts  of  play  and  so  on- 
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Tlie  same  rjualifiaition  miglit  wuU  t»c  applied  m  connection  with 
several  of  the  instincts  wliicli  we  have  already  discussed.  But 
despite  this  wide  variation  in  the  circumstances  of  the  reac- 
tionSj  we  must  not  under-rate  their  genuinely  native  chflmcter. 
Instlnetive  acts  represent  a  trangition  from  the  most  fixed  nnd 
meehanicnl  of  reflexes  on  the  one  hand*  to  the  fluid  cornlitiona 

vahintary  acts  on  ihe  other.    Certain  instincts  approach  one 

these  extremes,  others  approach  the  oppc^ite  extreme. 

In  little  children  the  impidse  10  play  h  practicany  identical 
with  the  impulse  to  use  the  voluntary  iuu?clcs.  Indeed^  tlie 
definition  of  play  which  enjoys  irideet  ciirrfuuv  at  the  present 
moraont  identifies  it  willi  the  fret?,  plcasurahle,  and  spon- 
tancona  activity  of  the  voluntary  niusrlos.  For  all  jieriods 
after  those  of  early  childhood^  say  subsequent  to  seven  years 
of  Agi\  there  is  an  incrcaising  dt^po.«?ition  to  contrast  play  with 
work,  and  to  a&cribe  to  the  former  a  certain  lauk  of  serious- 
neas.  But  with  little  children  this  lack  of  seriousneit?  exists 
only  for  the  sophisticated  onloctker.  To  tho  child  himself  hia 
playing  is  the  "real  thing.'*  It  has  all  the  seriousness  which 
the  child  ib  able  to  retlect  in  his  activities  at  the  time. 

The  two  most  important  theories  regarding  play  art\  per 
haps,  th(»3e  advot-atcii  rcji|iectivcly  by  Spent-er  and  (.iroos. 
The  former  re/^ards  play  as  representing'  a  diadiarge  of  sur- 
plus organic  energy.  The  latter  eimsjilers  it  jus  an  itnptil- 
sive  function  swerving  to  call  into  being  those  aetivities  which 
presently  nn-  to  be  rec]uired  in  the  strenuous  conllicts  of  life. 
Play  ha*  its  Uiologieal  significance,  therefore*  in  the  discipline 
which  it  afTords.  So  far  from  llnding  it  necessary  to  choose 
one  or  the  other  of  these  theories,  reflection  suggests  that  tliey 
are  entirely  recom-Jlable  and  diytinctly  suppti'mcntary  to  one 
another.  It  may  ho  that  the  impulse  to  play  has  its  racial 
significance  in  the  opportunity  which  it  affords  for  tlje  eier- 
cise  of  those  forms  of  coordinated  movement  which  adult  life 
demands.  It  may,  indeed,  owe  iH  prcservfitioa  in  hfreditary 
form  to  juf?t  thi»  cirenmstanee.    And  it  may,  nevertheless,  he 
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also  true  that  in  its  expresaiou  at  any  gpe<:iBc  time  the  im 
piilse  really  roprosents  tiie  tapping  of  reservoirs  of  surplus 
t*iiergj.    Both  of  these  explanations  seem  piltogether  probal>le, 
and  they  serve  to  connect  the  obvious  present  vitality  ant 
iiLility  of  the  pky  impulse  with  adequate  genetic  and  hia« 
torical  CO  uses. 

Imitation. — As  the  play  impulse  actually  is  obsorved  in  it 
d*'wliipt?u  nt,  it  L'.irly  takes  on  certain  imitative  characteristics,! 
and  at  a  slightly  later  date,  perhapts,  gives  evidence  of  deserv- 
ing tlic  name  constructive.     As  in  the  case  of  jday,  we  must 
distinguish  several  stages  or  phases  in  the  imitative  rcactiona* 
There  10  without  much  question  a  purely  instinctive  form  oj 
imitation  in  which,  without  any  necessary  conscious  purpoe 
to  iniitalc.  act^^  of  othera  arc  repeated  aa  accurately  as  possibh 
This  18  conspicuously  true  of  the  earlior  sjieech  activities, 
which  the  sensations  of  the  vocal  sounds  nuule  by  others  seem^ 
to  discharge  imniedtatcly,  in  an   almost  reflei  manner,  ii 
articulatory   reactions   more   or  less  closely  resembling   th< 
stimulus.    At  a  hiter  period,  however,  there  is  a  definitely 
conscious  purpose  to  repeat  sounds,  and  this  kind  of  conscious 
imitutinn  cimracten&cs  a  large  part  of  the  educational  process 
in  young  children*    Indeed,  the  only  propriety  in  mentioning 
it  in  this  chapter^  so  cxplienly  volitional  is  it,  arises,  first, 
from  its  |x>Bsesgion  of  a  romprllitttj  fasrxnation  for  the  minds 
of  all  normal  c!uldren,  and,  second,  from  its  striking  eimt- 
hirity   to   the  genuinely   instinctive   form    mentioned   above. 
The  name  "suggestive  imitation'*  has  been  given  to  such  act* 
as  appear  imitative  to  an  observer  but   are  not  necessarily 
felt  to  be  so  by  the  imitator.     A  recrudescence  of  the  more 
pnrely  instinctive  lypc  ts  exhibited  in  the  loss  of  individunl 
initiative  and  inhibition  in  the  case  of  mob  action  and  the! 
movement  of  crowds,  where  one  falU  in,  almojit   imnware, 
with  flic  purposes  and  impulses  of  the  mass,     "Plastic  imi- 
tation'* ha«  been  suggested  as  a  distinguishing  name  for  thi« 
cla««  of  coses. 
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tConstmctiveness. — In  cliildliood  eoTistructivencsa  is  hardly 
miJi'f  than  :i  Loint'Jia'tit  Utui  hi  speciJ}'"  one  of  the  aspects  of 
play.  Children  delight  in  tiic  making  of  things  out  of  their 
toys,  and  tliis  may  projn?rly  Ix'  ctillcU  const  rue  tivenesa,  even 
m  those  casos  whua"  a  Linr^jing  pan-ntal  economy  might  de- 
scribe the  impulse  as  one  of  destructiveness.  Pulling  a 
fcathef-ditetcr  to  piwes  to  ninke  a  nursery  Indian  may  not 
commend  iti^elf  highly  to  the  pre^iditig  guardian  as  an  evi- 
dence of  ennstructiTe  tendencies,  hut  psychologically  it  is 
quite  as  truly  entitled  to  rank  here  as  the  ntrtivity  by  means 
of  which  the  prfxocinns  chihi  tonvt.Tt.s  the  paternal  cigar- 
h(_tx  into  (he  itihiid  iiiateniai  glove-hoi.  Its  ^shortcomings 
as  a  constructive  prformance  arc  ethical  and  econoniicj  not 
pBVchologfoah  In  later  adult  life  const nictiveness,  so  far  as 
it  !£  eepHtahlo  from  volitional  activities  exercised  under  the 
slross  of  fear,  pride,  or  other  similar  emotions,  becomes  inti- 
mately connected  with  the  impulses  of  artisanship  and  crafts- 
manship, in  which  a  native  intellectual  interest  finds  a  con- 
genial and  appropriate  channel  of  eij>ression  hy  means  of 
iniiorn  tleftnesfi  in  specitic  forms  of  manual  manipulation. 
This  later  type  undoubtedly  has  in  it  much  that  is  genuinely 
impulsive,  but  it  Is  »o  overlaid  with  the  effeot-s  of  experience 
that  it  will  not  bo  yiroHtal»Ie  fnr  us  to  dwell  longer  upon  it, 

Relation  of  Flay,  Imitation,  and  Constrnctivenesa. — It 
purely  requires  no  complicated  demonstration  to  pmve  that 
those  three  last-mentioned  impulses — play,  iraitjition,  and 
couBtructiveness — interlace  with  one  another  in  almost  inex- 
tricable wav-s,  iFuch  of  the  strictly  impulsive  element  in  con- 
structiveness,  if  not,  indeed,  all  of  it,  is  play,  pure  and  simple. 
Many  of  the  plays  of  children,  commOTdy  so  recognised,  are 
of  a  distinctly  constructive  character.  The  child  building  a 
house  from  his  blocks  h,  from  his  own  point  of  view*,  much 
more  truly  described  a^  engaged  in  constrnetion  than  as  en- 
gaged in  play.  The  congcious  "make-believe"  of  many  plays, 
and  the  simulation  of  fictitious  situations,  \$  seldom  obvious 
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in  the  earlier  plays  of  littlo  children.  Imitation  is  often  sim- 
ply a  designation  for  a  specific  mode  of  reaction  which  the 
special  play  calls  forth,  and  many  games  have  their  point  in 
feats  of  imitation.  Constructive  impulses  are  more  often 
than  not  dependent  for  their  expression  in  the  first  instance 
upon  patterns  which  determine  the  mould  in  which  the  child 
casts  his  activities.  Little  children  running  after  larger  chil- 
dren, tliey  know  not  why,  the  boy  trying  to  use  a  hammer  as 
he  has  seen  his  father  do,  the  girl  playing  at  setting  the  tabic 
as  she  has  seen  her  mother  do — these  and  a  hundred  other 
instances  illustrative  of  these  points  will  immediately  come 
to  mind.  We  shall  revert  to  the  development  of  these  native 
modes  of  reaction  in  our  account  of  the  growth  of  volitional 
control.  It  must  suffice  here  to  have  pointed  out  the  nati\e 
organic  nature  of  these  expn'ssions.  The  occasions  for  their 
appearance  are  evidently  found  wherever  a  situation  afTordf) 
opportunity  for  a  vigorous  organism  to  react  spontaneously 
and  agreeably  with  movements  indicative  of  control  and 
power. 


CKAPTER  XVII 


NATURE  OF  IMPULSE 


Throughout  the  whole  of  the  preceding  chapter^  so  far  as 
vre  have  dealt  with  facts  of  ponj^iousuess,  we  have  had  con- 
stantly before  our  notice  impulses  of  one  or  another  kin^. 
Impulse  is,  tlicn,  from  the  psychologiflt's  atandpoint  \inques- 
tionably  the  cardinal  fact  about  instineU.  The  residuum  is 
a  matter  of  physiology  and  biology.  It  is  a  mere  matter  of 
neural  nicvhanisms.  But  so  far  as  we  have  impulse  we  have 
a  definite  psychical  factor,  and  we  must  examine  it  somewhat 
more  intimately. 

Impulse  and  Hov^nent. — In  ordinary  u^^^e  Impulse  ie  sot 
over  against  deliljerattou.  To  act  inijmkively  is  tn  act  on  the 
Spur  of  the  moment  and  witliout  reflection.  We  shall  dis- 
cover afi  we  proceed  that  voluntary  action  consists  in  bring- 
ing order  luto  our  iuipukes  and  in  this  sense  tlie  antithesis 
between  impulse  and  deliberate  volition  is  well  grounded. 
But  there  are  oilier  aspects  of  the  matter  not  suggested 
clearly  by  this  account 

Etymo logically  considered,  an  impulse  is  anything  which 
''pushes  along."  We  have  re(>paf*^dly  observed  the  tendency 
of  all  forms  of  conscioupness  to  pass  over  into  movements^ 
and  there  can  be  no  doubt  that  in  thii^  seu^e  at  least  all  states 
of  coiisciouBncps  are  nalurally  itnpulstvc  in  charjicter.  Left 
to  itself,  any  mental  amdition  would  convert  itself  at  once 
into  some  kind  of  muscnlar  movement.  This  is  peculiarly 
true  of  emotions  aiul  of  dirct-t  sensory  impressions,  which, 
as  we  saw  in  the  dniptera  on  Bcnaation  and  attention,  tend. 
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so  far  aa  we  give  tlicin  undivided  atienlinn,  to  ^et  up  imine-i 
diate  motor  respojiscs.  It  is,  [lowovcr,  lhjuhII}'  true  of  iuiagc§' 
and  other  centrally  aroused  psychoses,  so  /nr  as  we  bocomc 
absorbingly  attentive  to  thcin.  If  wc  have  reference,  then, 
prininrily  to  the  cotu'irquences  wliieh  follow  upon  menial 
elates,  there  seenifi  to  Ik*  no  obvious  exception  to  the  rul< 
thnt  ihey  aW  tend  toward  muscular  movements,  and  are.j 
ilierefore»  all  intrinsically  impulsive. 

This  fact  must  not,  however,  ho  inteqjreted  us  meaninj 
that  all  states  of  mind  reveal  tliose  motor  conse<^uenees  ii 
ei|iial  measore,  nor  that  tiie  impnlsivo  element  in  llieiu  ia 
ineusceptibio  of  further  analysis^.  (Juite  the  contrary.  The* 
disposition  to  make  certain  movements  is  much  more  marked 
in  cases  of  nn^er  than  in  cases  of  reluctant  choice  after  iJe- 
liUeration.  Moreover,  the  whole  psychosis  in  unr;:cr  may  be 
much  more  intense  than  in  the  other  euj?e»  and  wo  may,  there- 
fore, be  much  more  vividly  tiwure  of  these  tendencies.  It  is 
evident,  consequently,  that,  viewing  the  matter  introspect Ively. 
we  have  to  recognise  the  existence  of  very  different  degrees 
of  impulsiveness  in  our  immediate  feelings  of  dispoifition  to 
movement.  The  feeling  uuiy  he  very  distinct  and  acute,  as 
it  oflen  ie  in  emotion,  or,  as  in  many  ideAtiouul  procw 
it  may  be  so  faint  and  insignificant  as  to  have  hardly  any 
existence  save  the  b^^'polhetical  one  to  which  our  whole  obecr- 
valion  of  conscious  operations  has  rommittod  us. 

Development  of  Hereditary  ImpuUe. — Furthermore,  we 
MihII  at  t«ncr  remark  another  ]m|t<jrtnnl  distinction  if  we  note 
the  ehan^es  aecruin;:^  from  the  development  of  the  individual's 
experience.  The  fir^t  tinn*  thH*  one  of  the  slrnnj;  rannf  im- 
pulses is  fi'(t»  the  indiviibtjd's  conj^cioiisness  eontaiuj^  little  or 
no  anticipation  of  what  in  about  to  occur.  He  is  simply  aware 
nf  an  annsu^l  thrill,  a  jiassinjEr  unrest,  which  comes  to  him  ilis- 
e1n«ed  in  part  by  muscular  movements* — half  mechanical  in 
their  nature.  But  the  inner  nu^aninjf  of  Ids  experience  h  at 
the  moment,  perhnps,  wJiolly  prottlematic  to  hirn.     He  is  a 
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stranger  to  himself*  How  true  to  the  facts  this  statemout  is 
many  persons  will  readily  admit  by  recalling  sonae  of  thy 
strange,  acute  mental  disturhanccs  of  their  own  adolescent 
period*  Tlie  child  screaming  with  fright  for  the  first  time  ia 
likely  to  harhour  no  little  shame  over  the  event  afterward 
because  of  its  startling  strangeness  to  him.  The  youth  smit- 
ten with  his  first  infatuation  is  a  constant  source  of  wonder 
to  himself.  He  has  hecome  suddenly  aware  of  a  muUitiiJe 
of  feelingB  which  before  were  inexistent  for  him.  But  all 
thege  impulses,  once  they  hftvo  been  experienced,  are  thereby 
forever  changed.  Tliej  may  retain,  as  many  of  thena  do,  a 
prodigious  intensity  and  vitality,  but  thenceforth  they  have 
lost  a  part  of  thoir  mystery.  We  know  at  least  so  much  of 
what  they  mean  as  to  anticipate  the  ach  to  which  they  tend 
to  lead.  TTrom  this  time  forth  we  become  increasingly  aware 
uf  tbc  ohjtu-ls  which  are  calling  them  into  being  and  of  the 
eonfiequencea  to  which  they  lead.  The  impulses  tend,  there- 
fore, to  become  more  and  more  sophisticated,  Tbey  become 
inuminated  with  a  knowledge  of  their  meaning,  and  the  ini- 
nu'dimy  of  our  feeling  and  our  nnrestrained  disposition  to 
reaction  are  lost  forever  after  the  original,  unsnllied  reaction. 
The  consL'ious  portion  of  the  Instinctive  life  is  modlEed  by 
growtl)  Jind  e-\i>crience  quite  as  truly  a&  the  purely  motor  and 
physiological  parts  of  it.* 

Consciousness  of  Impahe. — Impulse  as  a  mental  affair 
may  he  dotincil  bniadly  as  thr  (ftnscio*utneB»  of  tcndencif  io 
movement.  The  diiiposition  to  movement  is  instigated  by 
9r)n!c  Rtimului*  and  of  this,  too,  we  are  aware  in  the  impulse, 
although  we  may  know  little  or  nothing  about  the  object,  as 
occurs  in  primary  emotional  experiences.  On  the  other  band 
wo  may  lie  aware  in  the  impulse  not  only  of  the  tendency 
to  move  and  of  the  ohjf^ct  calling  out  the  tendency,  but  nko 

•  Certain  ftutlioritica  prefer  to  apply  tbe  term  'HnsUnet  feeling'* 
ini^lrnd  nf  impulso  tu  tlit'HC  rnrjitl  jm|ml!^inn:».  Tills  cimbk'^  tlipin  io 
conlliie  thci  t<?rm  impulso  \n  instances  pf  scniKiry  or  idcaliouul  motor 
excitement  other  tban  those  of  racial  origin. 
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of  tlic  result  to  be  anticipated  from  onr  reaction.  Impulse 
thus  necessarily  covers  many  conditions  wliich  differ  from  one 
auotlier  somewhat  in  complexity. 

Even  though  we  admit  impulse  as  a  feature  characterising 
all  forms  of  mental  activity,  we  have  also  to  acknowledge  xery 
different  degrees  in  its  intrn^fHy  and  complexity,  and  very 
different  conditionjt  surrounding  its  expression.  We  may  ob- 
serve a  further  similar  j)eculiarity  belonging  to  those  reac- 
tions which  we  most  commonly  regard  as  instinctive.  We 
may  call  the  play  impulse  definitely  instinctive,  and  so  give 
it  rank  among  those  expressions  of  our  motor  dispositions  of 
which  we  are  most  keenly  and  unambiguously  conscious.  But 
it  requires  no  elaborate  demonstration  to  prove  that  we  are 
most  distinctly  cognisant  of  the  impulsive  nature  of  this 
reaction  when  for  any  reason  its  expression  is  hampered  or 
checked.  Moreover,  a  little  observation  would  bring  the  con- 
viction that  this  is  a  general  principle  applicable  all  along  the 
line.  We  can  liardly  be  said  to  l>e  conscious  of  the  impulse, 
as  an  impulse,  if  the  conditions  are  all  riiK?  for  its  imme<liatc 
translation  into  movement.  Under  such  conditions  we  are 
absoHxMl  in  the  object  nf  our  doing,  in  the  act,  in  the  con- 
sc<|uences,  with  their  thousand  ramifications.  But  the  I'm- 
pulsf  to  act,  as  furli,  wo  are  hardly  aware  of  in  any  genuine 
r«»ns<\  unless  something  impedes  the  impulsive  movement. 
Then  we  j^roniptly  iMX'ome  aware  of  tense  muscles,  of  thwarted 
execution.  Then  we  are  really  ronsnouji  of  the  im[)u}se,  and 
we  are  made  conscious  of  it  by  means  of  the  nascent  and 
incijiicni  movements  to  which  it  has  actually  given  rise.* 

As  a  matter  of  fact,  few  of  our  impulsive  tendencies  ever 
find  the  opportunity  to  run  wholly  free  and  unconstrained. 
But  so  far  as  they  do,  we  find  we  have  lost  consciousness  of 
the  impulse,  as  such.     We  encounter  no  exception  at  this 

•If  tlio  roality  *>f  •'inn<*r%-ation  freHnjTH"  ooulcl  l)e  d<*Tn(mj«trat(*d 
(i.  *•..  riiiiM-iiiii^m*--*  of  out-p;ninf;  nintor  nonrni  onoro*),  our  inipuliiiofl 
wouM  <l(>iibtl<'HH  prow  tu  \>e  largely  made  up  of  Huch  clementa. 


• 


NATURE  OF  IMPLLSE  567 

juncture*  ihcn^  to  the  fuels  wliirh  we  have  in  the  oarltpr  piirt  of 
the  book  pa  "of  ton  emphasised,  i.  r.,  the  fact  that  coDscioueness 
ajipeurs  at  those  points  where  there  is  friction  of  one  kind  or 
another  in  the  purely  physiological  mechanii^nis  of  ailjuBtmeut. 

ClassificatioQ  of  Impalses. — Impulses  have  been  ckj^sified 
in  various  ways,  Titchener,  for  instance,  ^roupB  them  as 
inipnlseft  toward,  and  impulse*  away  from,  objt^rts;  hIso  as 
individual,  of  isubjective,  ami  mwial,  or  objective.  The  feed- 
ing impulse*  iliustrate  subjective  inipuhca  toward,  the  de- 
fensive impulses  exemplify  the  subjective  imptilsea  away 
from,  objecta.  He  reeognisea  three  levels  of  objective  im- 
pulse: (1)  Bexiial  impulses,  attraction  and  repulsion;  (2) 
parental  impntsesj  affection  and  exclusion ;  and  {^)  tribal 
impulses,  friendliness  and  hostility.  Evidently  these  class!- 
ficattons  over-lap  in  the  most  intricate  manner  and  can  be 
valued  only  for  tboir  general  suirg-estiveneps. 

Impulse  aa  Hereditary  and  as  Individual. — It  remains  to 
comment  upon  an  extremely  impnrt-ant  di:?tinetion  among  the 
various  form&  of  impulse  already  indicated  in  the  previous 
chapter.  Certain  of  these  seem  to  be  practically  invariable  in 
their  appearance  in  all  human  bein^,  and  they  show  them- 
fielves  in  the  shape  of  relatively  fixed  forms  of  movement. 
These  are  the  instinctive  reactions  in  the  strictest  sense  of  the 
phrase.  In  this  category  belong  such  activities  as  fear  and 
anger.  Certain  other  impulaea  are  essentially  nnivereal  but 
still  somewhat  less  uniform  in  their  apf>earance  than  the  pre- 
ceding  ela^s,  Thc^e  impukes  have  a  far  more  variable  form 
of  expreseion.  Here  belong  the  reactions  we  call  play,  imi- 
tation in  certain  forms,  parental  love,  etc.  Both  these  classes 
of  impulses  give  everv  evivlenee  of  a  racial  origin.  But  the 
first  type  is  evidently  the  more  stable  and  more  deeply  im- 
pressed upon  the  organism.  Over  against  these  two  classes 
of  imjiuhive  acts — of  wliJch  the  first  arc  more  justly  desig- 
nated instincts,  although  both  groupg  express  the  j)resaure 
of  racial  eAperieucc — arc  to   be  set  the  residual  conscious 
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ac'tivitios,  sensations,  ideas,  judgments,  feelings,  which  are  all 
impulsive,  as  we  have  seen,  in  the  sense  in  which  this  indi- 
cates their  relation  to  movement.  Tliese  latter  forms  of 
consciousness  are,  however,  representative  of  the  processes 
by  means  of  which,  on  the  foundation  of  his  racial  patri- 
mony, the  individual  builds  up  his  own  adaptive  responses 
to  his  environment.  The  antitheses,  then,  are  on  both  the 
physiological  and  the  psychological  sides  to  be  tound  between 
impulse  as  hereditary,  and  founded  on  inherited  neural  struc- 
ture, and  impulse  as  individual  and  reflective  of  innate  per- 
sonal disposition.  The  first  factor  represents  the  element  of 
conservatism  and  racial  habit,  the  second  the  element  of  indi- 
vidual variation  and  progress. 


CHAPTER    XVin 
THE    XATURE    OF    EMOTIOI^ 

PtstinctioQ  Between  Emotion  and  In&tizict. — Our  prerious 

study  \mi  already  (jrouplit  us  into  t-onluct  with  emotion,  ouf'O 
iu  our  analysis  of  fot'ting^  and  again  in  our  examination  of 
instinct.  But  it  atill  remaiDs  for  us  to  discover  more  exactly 
the  peculiarities  of  this  form  of  mental  experience,  aisd 
esiKX-ially  to  point  out  its  functional  gigiiilicance  in  the  econ- 
omy of  conscious  life.  It  will  not  be  necesfiary  to  discui^ 
itii  neural  basis.  The  relevant  facts  have  all  been  mentioned. 
The  important  part  played  in  it  by  the  autonomic  system 
should,  however*  be  emplmsised  and  will  become  obvions 
as  we  proceed. 

Altlioitgli,  as  they  api>ear  in  human  beings,  instinct  and 
emotion  are  both  psychophysical  proa^scs,  the  term  **in- 
etinct'*  refers  primarily  to  physiological  phenomena,  and  the 
term  "emotion"  to  psychologicaL  This  is  broiiglit  out  in 
James*  stalement  that  "an  emotion  is  a  tendency  to  feel,  and 
an  instinct  is  a  tendency  to  act  characteristically  when  in 
tIjD  presence  of  a  certain  object  in  the  en%*ironmcnt."  As 
psychologists  we  are  accordingly  under  obligation  to  describe 
the  i^alicnt  features  of  these  hereditary  feelings  which  accom- 
pany the  instinctive  actiritie?.  In  the  last  chapter  we  found 
that  impul&e  is  present  in  all  instincts,  and  we  esliibiled  some 
of  the  modificationsi  which  the  impulsive  feelings  undcrfio. 
We  nui^'t  now  scnitlnise  certain  other  e<]uaUy  important 
features  of  the  emotional  psychosis. 
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When  we  feel  ourselves  in  the  grasp  of  any  of  the  more 
powerful  emotions,  such  as  fear  or  anger  or  grief,  we  imme- 
diately refer  the  experiencp  in  toto  to  the  object  which  is,  as 
we  say,  its  cause.  We  say  we  are  afraid  of  the  lightning,  we 
are  angry  with  our  defamer,  we  are  grief-stricken  at  the  death 
of  a  beloved  friend.  In  this  way  we  come  naturally  enough  to 
identify  the  emotion  with  our  consciousness  of  its  immediate 
provocative,  and  this  fact  has  often  served  to  becloud  the  real 
psychological  constitution  of  these  experiences.  Thanks  to 
the  acumen  of  two  contemporary  psychologists,  James  and 
Lange,  we  can  now  describe  more  precisely  than  formerly  cer- 
tain of  the  psychical  conditions  indigcnuous  to  such  states  of 
consciousness.  These  are  closely  dependent  upon  certain 
physiological  processes. 

Fhyuological  Accompaniments  of  Emotion. — Let  us  take 
the  case  of  a  person  wlio  is  extremely  timid  about  thunder- 
storms. Such  a  person  may  be  tlirown  into  a  paroxysm  of 
fear  by  the  sight  of  an  ominuous  cloud  approaching.  More- 
over, after  the  storm  has  burst,  every  flash  of  lightning  and 
every  clap  of  thunder  may  serve  as  a  fresh  source  for  the 
waves  of  terror  which  surge  over  the  shrinking  soul.  Now 
in  such  a  case  the  usual  description  of  the  mental  exi)erience 
would  connect  the  fear  immetUaielxj  with  the  perception  of  the 
cloud  and  with  the  several  perceptions  of  lightning  and  thun- 
der. The  mere  perception  itself  would  be  accredited  with  the 
instant  arousal,  without  further  intermediation,  of  the  emo- 
tion of  fear.  Following  the  arousal  of  fear,  and  serving  as 
expressions  of  it,  would  be  enumerated  the  several  motor  re- 
actions which  the  individual  might  manifest,  e.  g,,  trembling, 
paling,  i)alpitation  of  the  heart,  etc.  Now,  it  need  not  be 
questioned  that  such  perceptions  as  these  suggested  are  j)er- 
ceptions  of  terrifying  objects  recognised  forthwith  as  such. 
But  the  authors  to  whom  we  have  referre<l  have  pointed  out, 
with  a  wealth  of  illustrative  detnil.  that  the  motor  activities 
just  mentioned  occur  in  an  essentially  reflex  way  immediately 
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upon  the  perception  of  the  emotional  stimulus.  These  mus- 
tuJnr  rpactions  necessarily  initiate  at  once  afferent  neural  cur- 
tents,  which  set  up  sensory  and  allective  disturhances  that 
are  proniptl}'  reported  in  consciousness.  The  Lange-Jamea 
view  insists,  therefare,  that  a\[  accurate  introspet^tive  ob^rva- 
tioii  of  such  exp<'ricnce3  reveaU  the  emoiton  rif  fciir  as  a  con- 
Feiou8  state  in  which  ikvsr  molt/r  rraciions  are  repretientcd  aa 
essential  and  integral  parts.  We  may  apprehend  an  object  in 
a  cold-bhrndtnl  and  ^elf-controlled  way  as  terrifying  and  dan- 
gerous. This  is  a  common  ej£j>erience  among  policemen,  fire- 
men, and  aoldiera  of  a  certain  temperament.  Bnt  we  never 
fv.el  afraid  unlet^s  we  !iave  already  made  certain  of  the  molor 
reactions  which  charflcterise  fear.  If  the  heart  remains  nn- 
diatnrbed  in  its  pnkations,  if  the  distribution  of  tlie  blood 
in  the  various  parta  of  the  body  is  not  markedly  changed, 
if  the  breathing  is  not  alTcclcd,  if  wc  da  not  tremble^  it 
matters  not  how  clearly  we  may  appreciate  tJie  danger  of 
the  situation,  nor  how  dnngerous  tlie  situation  may  be,  the 
total  complex  feeling,  the  emo([on.,  of  fear  is  not  ours,  The?© 
niovements,  then,  which  common  description  accrediti?  with 
the  expr*^s«ion  of  the  emotion,  are  not  merehf  expressions, 
they  are  rather  indi-^ijensable  factjors  contributing  to  product 
the  psychical  condition  which  we  all  recognise,  when  we 
experience  it,  as  the  genuine  emotion.* 


*  Ortain  phyMolofrf't*  and  *lii?niitt9  Tiavi?  cfttled  in  quwtion  th« 
the  cnrtcetne*s  of  ihia  view.  Evpefimonts  on  anltnak^  so  oiH^ratcd 
mwn  aa  to  prfVi'iit  ttie  oortpx  from  n'lpivinp  or(junK*  stimuli  from 
tU*"  vim"vral  ropion,  are  hcM  to  (tcinoiiAtrnti*  thmt  ^motioim  nro  felt 
cvfii  itntl^T  siK'h  cntidttinn*!,  which  it  in  saiil  should  hi*  imiHj^Kible, 
if    llu'  .Inuii'H-l^in;'!'    fl»'*»ry    wrrp   strictly    Inie.      Dintaw    Montethne^ 

firoihicpw  in  hiimjin  bt-inp*  Bimilar  potiditJon-*  of  portiful  innlatinn 
rtjm  trruat  sT'JUim  of  lUr  orjpintc  !»frt>*»^  ami  «lill  pmotion  appimr^ 
litllf  iinpnirr'd.  Spnor  ilftoA  nnt  p4Tniiit  ii  full  dinpiissMin.  In  llie 
mithnr'"*  opinion  tlio  rrilir'*  1ihv«*  fiilh'd  in  laki'  nrrount  of  inont  im- 
portnnt  cdrmiilorntionR,  fturh  u«  the  poA*>ihlo  HT*'rt>t  of  mcniorv  pro* 
(?e«*e*,  not  ti>  rnriilion  otlirr  p^iints  r*itinlly  Hijniifioint.  No  <»rid**n«! 
ns  y)~t  adt'arirr^d  flpp«>nU  la  him  n*  rrufin}  in  \t«  ilitwrodUinff  '^f  the 
CHKridiiil  fminis  *iT  t!ip  ihtmry,  for  which  ft  vast  arrajr  of  ron- 
flrnuiloTy  cviUcwcv  is  at  linnd. 
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Tlio  psvcliological  constitution  ol  tlic  cmn1:<in  of  f(>!ir  u 
typical  of  all  the  slroag  emotioua  whidi  lund  thenitielve*' 
rwidily  to  inlruspoetive  observation.  In  each  one  tl»e  organic 
rvverljenition  wliieh  is  produced  l>y  the  emotional  stimwlus 
enteri!  into  cotisciousue&s  to  give  it  its  characteristic  emoHonal 
colouring'  and  to  mark  it  olT  from  other  modes  of  mental  actiT- 
ity.  Jn  aiJ^'LT  we  ordinarily  find  the  breathing  disturbed,  the 
circulation  irregular,  and  many  of  the  voluntary  muscles,  e.  g,, 
those  of  the  hantis  and  facc^  tense  and  rigid.  These  musculo] 
movements  are  inevitably  reported  by  distinct  modificatioi 
in  the  tone  of  conaciousnefls-  In  grief  an  opposite  type  of 
mitsfular  condition  is  met  ivithj  i.  c,  depression  of  motor 
tonicity  throughout  mo^t  of  the  syett^m,  but  with  an  equally 
inevitable  reaction  upon  the  conscious  mood, 

Bmotions  arCj  therefore,  extremely  eomjilei  processes,  bo 
far,  at  least,  as  regards  the  organic  activities  which  condition 
them.  In  enuitions  we  are  not  only  conscious  of  the  emotional 
ohjtK't,  as  in  ordinary  |>erccptual  and  ideational  acta,  ^e  arc 
also  overirhelmed  Ijy  a  mass  of  sensational  and  niTective  ele- 
ments hroufl;ht  about  by  the  intra-organic  activities  of  our 
own  musculature.  The  prominence  of  the  aiTecjive  factors  to 
Tphich  we  have  referred  in  onr  account  of  feeling  is  in  lnr;^e 
part  referrthle  to  the  hy]x^r-normal,  or  puhnormnl.  activity 
pet  up  in  the  musfides  of  the  respiratory,  circulatory,  and 
digestive  systems.  It  will  be  remembered  that  under  most 
cnTvdiiions  we  are  tMitiroly  unconscious  of  Ihcse  procedpc?!. 
Only  under  rather  unusual  circumstances,  involving  some 
vivid  form  of  stimulation,  do  they  intrude  themselves.  Bui 
wich  circumj-tances,  we  have  already  observed,  are  precisely 
those  to  which  affective  tone  almost  inevitably  attaches,  and 
we  Have  forthwith  an  obvious  reason  for  the  conspicuously 
Affective  eh:! meter  ttf  the  en\otions, 

Eeply  to  A  Criticism. — It  may  bo  said  that  however  Iruo 
our  account  of  the  organic  activities  involved  in  emotional 
psj'choses,  it  is,  nevertheless,  a  false  description  of  the  facts 
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to  say  that  we  arc  conscious  in  any  expUcU  way  of  these 
funt'lions  of  our  bodily  twelves.  Our  i^oneeiouaneaa,  it  is 
alleged,  is  absorbed  id  the  object  of  the  omotioii;  we  are  hyp- 
notised by  the  impending  calamity,  transfixed  in  contempla- 
tion of  our  gaucberi<.'j  swept  away  by  the  eally  of  wit,  etc- 
The  bodily  movements  are  things  of  which  we  have  little  or 
Ho  distinct  mental  report.  The  emotion^  consequently,  how- 
ever uaiich  entangled  with  motor  activitiesi  it  may  |>n»ve  to  be, 
cannot  Ije  spoken  of  as  uonsisting  in  a  consciousness  of  llieee 
movements.  The  point  at  issue  in  thig  contention  rests 
upon  a  misapprehension  of  the  principle  defended  in  this 
chapter.  It  i*  not  muintainecl  that  the  emotion  of  fear  U 
made  up  of  a  comn'iouant^s  of  some  terrifying  object,  say  a 
serpent,  plus  the  consciousness  of  a  palpitating  lieart,  plu.s 
the  eonscionsne^  of  shaking  limbs.  The  assertion  \^^  that 
our  conacionsRcss  of  the  serppnt  is  modified  by  all  the  scnsttry- 
motor  activities  going  on  in  the  body  at  the  moment,  ju^l  a^ 
ig  the  case  in  le^  noticeable  degree  with  every  perception.  It 
is  further  asserted  that  the  motor  activities  which  do  occur 
at  such  limes  are  characteristic  and  relatively  lixed*  and  in 
consct|nence  lead  to  rclaiivelp  fixed  psychical  eurroundingn 
for  any  perceptual  acts  revealing  terrifying  objects.  To 
etate  it  in  neural  terms,  we  may  say  that  the  cerebral  cortex 
is  a  kind  of  resonance  board  for  the  whole  organism,  and  that 
emotional  stimuli  produce  dr.finiie  find  fairly  etmsiant  motor 
reactions,  which  are  echoed  by  the  cortex.  Our  attention  may, 
tben»  be  more  or  less  absorbed  in  the  object  of  any  given 
emotion,  but  tlie  total  mental  state  is  conditioned  quite  a? 
truly  by  the  senary  conBet|uences  of  the  hereditar}'^  motor  dis- 
turbances, as  it  is  by  the  special  sensory  activity  reporting  the 
obJecL  These  motor  disturbances  constitute  in  James'  terms 
a  charncteriptic  "fringe"  for  the  emotional  stimulns. 

Memory  Traces  la  Emotion, — ^Tf  emotions  involve  these 
orgjinic  jseni^ory  fjictorii,  wo  must  liave  modi jicat ions  in  memory 
occasioned  by  them,  and  upon  experiencing  a  new  emotional 
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stimulus  there  must  be  a  disposition  to  call  up  these  old 
organic  reminiscences.  It  may  be  then  that  emotional  ob- 
jects occasionally  elicit  relatively  little  of  direct  motor  reac- 
tion, while  nevertheless  evoking  mental  states  characterised 
by  these  memory  traces  of  j)revious  organic  excitement.  Such 
a  supposition  would  account  reasonably  for  the  composition 
of  many  of  our  milder  emotions,  tlie  so-called  higher  emo- 
tions, in  which  it  is  often  difficult  to  detect  definite  organic 
disturbances. 

Classification  of  Emotions. — Many  clas^^ifications  of  emo- 
tion have  been  proposed,  but  we  shall  only  mention  one, 
as  the  others  do  very  little  to  aid  in  the  appreciation  of  the 
inner  nature  of  emotional  conditions.  Indeed,  the  one  we 
cite  has  not  as  yet  proved  itself  especially  fertile.  Kmotions 
may  b(»  divided  into  primary,  which  do  not  involve  any  pre- 
ceding emotional  experiences  upon  which  they  dej)end;  and 
secondary,  or  derived,  which  do  thus  implicate  some  such 
antwedent  exi)orience.  Anger  and  fear  illustrate  the  first 
group;  certain  forms  of  remorse  and  pity  illustrate  the 
second.  We  can  hardly  i>ity  one  in  grief,  unless  we  have 
ourselves  sufTored  grief.  (Jratitude  is  generally  of  a  simi- 
larly sophisticated  type.  The  distinction  underlying  this 
classification  is  obviously  genetic,  and  so  far  as  it  indi- 
cates real  ditrerentes  in  the  part  j)layed  in  our  emotions  by 
experience,  it  is  helpful. 

Tlie  so-called  pseudo-emotions  may  lie  mentioned  here. 
The  name  is  used  to  designate  such  mental  states  as  are 
induced  by  the  creations  of  art,  espeeially  the  dramatic  and 
literary  arts.  If  one  l>e<M>nies  engrf)sped  in  a  fine  novel,  one 
feels  tremendously  the  misf<»rtim<s  which  overtake  the  hero 
and  heroine,  and  still  the  emotions  whieli  one  experiences 
differ  distinctly  from  the  first-hand  emotions  called  forth 
by  a  like  fate  in  one's  own  life.  The  grief  which  we  feel 
for  the  novelist's  characters  may  be  sinc(»re,  but  it  is  or- 
dinarily nmch  j»aler  than  a  real  grief  of  our  own;  and  in 
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many  phlegmatic  persons  it  would  be  difficult  to  discern  any 
external  manifestations  of  the  excitement,  such  as  you  might 
detect  when  the  emotion  was  stirred  by  real  events.  Speak- 
ing broadly  these  pseudo-emotionii  are  merely  weakened  edi- 
iiona  of  the  origLnak  from  which  they  obviously  spring, 
hut  they  have  many  peculiarities,  such  as  bringing  us  pleasui-e 
where  the  original  would  have  been  unmiligatedly  painful. 

Significance  of  Emotion, — We  must  next  inquire  into  the 
gpeeial  signifieance  of  the  emotional  life,  and  discover,  if  poa- 
sihle,  the  reasons  for  its  j)eculiariLies.  In  emotion  we  are 
apparently  confronted  with  a  case  in  which  now  and  again 
consciousness  takes  on  an.  unusual  inteuiiity.  Can  we  find  in 
our  analysis  of  its  intrinsic  characteristics,  or  in  our  observa- 
tion of  the  circumstances  under  which  it  becomes  manifest, 
any  ex|>Iana1ion  of  thia  phenomenon?    We  may  at  least  make 

attempt. 

lustrations  from  (1)  Fear, — If  we  examine  a  series  of 
emotional  situations,  &uch  as  we  find  in  grief,  anger,  fear, 

>arTassmeu(,  and  pity*  we  shall  discover  that  in  one  par- 
ticular tliey  all  agree.  In  cael»  and  every  ense  conscious 
activity  is  thrown  backward  and  inward  upon  itself  instead  of 
going  forward  in  the  fonri  of  well-adjusted  prfH-es^ies  of  con- 
trol. This  condition  may  last  only  a  moment,  or  it  may  run 
on  indetlnitely.  In  one  form  or  another,  however,  it  is  the 
distingiij.'ihing  mark  of  itll  rmotlonal  cnuditJoos.  For  eiam- 
ple.  I  am  slitting  at  juy  dosk  writing.  ohlivioLi*  of  the  storm 
witliout.  Suddenly  a  blinding  fla^h  and  a  deafening  noise, 
followed  by  the  sound  «f  falling  walls,  breaks  in  upon  me. 
I  Unquestionably,  I  am  thoroughly  frightened.  For  a  moment 
or  two  I  am  all  but  paralysed  mentally.  My  attitude  is 
one  i>f  cowering  contemplation.  In  a  vague,  terror-stricken 
way  I  wonder  what  is  coming  next,  I  may  have  started 
to  my  feet,  h«t  that  is  almost  a  reflex  act,  and  certainly 
evinces  no  special  intelligence,  for  1  am  fjerlmps  quite  as  we!l 
oil,  and  quite  as  uiieful,  seated  as  standing.     In  a  moment 
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the  paroxism  has  passed  off  and  I  start  fortlt  to  see  wliat 
damage  hua  Ijol^u  done.  So  long,  however,  as  the  fear  was  in 
the  ascendency,  my  jnental  activity  was  of  the  most  futile^ 
inefficient  charactLT.  At  groat  conflagrHtions,  where  persons 
become  panio-strioken  under  the  continued  influence  of  ter- 
ror, a  similar  thing  i;^  obiierved.  Eitlier  they  sit  cowering 
ia  a  half-dazed  condition,  or  tbcy  rush  madly  and  aimleA^ly 
about*  RatioDal  conduct  has  fled,  and  consciousness  has 
become  almoi^t  extinct,  or  else  a  mere  riot  of  im])ulses. 

(2)  Bmbarras&ment, — Tii  profound  embarraasntent  every- 
one who  is  cftpabk*  of  the  eiuntinn  will  recognise  the  applica- 
bilily  of  our  dt^seription.  We  find  ourselves  speechlt^'ss,  not 
simply  because  the  mouth  i&  dry  and  the  tongue  |)aralyi?cd,  hut 
also  because  our  thoufjhte  have  fled.  We  have  been  suddenly 
reduced  to  the  mental  condition  of  a  ve^'table,  arrowing 
rooted  to  the  spot  where  we  stand,  a  vital  mafi*  destitute  of 
inforniiiif;  intelligence* 

(3)  Grief  and  Anger. — The  prostrating  efTeet  of  deep  ^ief 
is  nowhere  more  flagr.int  and  more  distressing  tlian  in  the 
total  inability  of  the  mind  to  get  away  from  tin-  source  of  its 
Borrow  and  take  up  the  direction  of  necessary  activities.  For 
a  person  deeply  afflicted,  fnvdnni  of  will  and  action  i@  a  sheer 
delusion.  The  mind  refuses  to  operate,  save  in  reiterated 
contemplation  of  its  loss*  In  an^rr.  on  the  other  hand,  it 
may  be  at  iirst  supfiosi^l  tfial  mental  nn<l  jnotor  activity  are 
alike  enhanced*  rather  than  otherwise.  Rut  Hum  impression 
proves  ernmcoug  upon  a  clo-srr  inspection  of  flie  fncts.  Tlie 
immediatt'  and  ini£tantfln(x»UH  effect  of  anger  ia  precisely  like 
that  of  the  other  emotions  we  have  just  mentioned,  i.  e,,  the 
intrusion  of  rcspiratorc,  circulatory,  and  digestive  disturb- 
ances with  the  temporary  checking  of  directive  conscious 
processes.  The  checking^  is  often  only  momentary,  and  is 
then  frctpiently  followed  by  n  tnrrentinl  motnr  discharge  of 
a  more  or  lei*H  efUcient  kind  into  tlie  voluntary  niusclett^ 
which  readily  aerves  to  obscure  the  preceding  and  invariable 
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lahihition.  In  cliilJren  one  often  see$  this  Intent  penod  during 
whiuh  the  stortD  ia  getting  up  its  dt?atructivfi  forces.  Presi- 
entJy  the  npnpleclk*  silence  is  broken  bv  an  outbttrst,  which 
ha£ks  back  in  lis  violence  to  periods  long  antaccdent  to  the 
dawn  of  civilifiution* 

Emotion  a  Phenomenon  of  Interrupted  Conscions  Action. — 
This  Ureak  in  tlie  mUjUive  niovi-'Ttieni?^  under  the  supervision 
of  consciousness,  which  we  i^hould  observe  in  all  emotions  if 
we  took  time  to  analyse  all  of  them,  is  reflected  in  the  organic 
reactions  which  we  have  already  descrih^^d.  The  stimulations 
to  wliich  consciousness  is  responding  from,  moment  to  moment 
must  drain  off  through  motor  channels  of  some  kind.  So  long 
as  they  do  not  posseis?  emalif>nal  vividness^,  they  call  forth 
either  simple  rrflex  re&jnmse^,  or  habitual  coordinations  under 
conaeious  control.  The  moment  the  stimulus  taScea  on  an 
emotional  hue,  however,  as  we  have  just  seen,  the  ganlance 
of  conjiciousness  is  more  or  less  abridged;  the  nmtor  channels 
of  acquired  coordinated  voluntary  movements  are  consequently 
somewhat  obstnietcd,  and  the  only  alternative  is  an  ovrrllow 
of  rhe  nervous  curnnls  into  tlie  involuntan-  pathways  and 
the  instinctive  hereditary  pathways  of  the  voluntary  syatem. 
On  the  neural  side,  therefore,  the  profupe  mott>r  reaction  in 
emotion  reprtsenta  the  discharge  of  damiiK-d-iip  impulses 
which  cannot  find  egress  through  the  sluice-waya  of  ordinary 
voliintarv  inovi*nient?. 

Meaning  of  the  Intermption  and  Motor  Overflow.^ — Taken 
in  their  entirety,  what  do  these  two  great  l3odiea  of  fact 
point  to,  regarding  the  fttnrfion  of  emotion,  f.  ^.»  (1)  the 
temporary  suspension  of  voluntary  control  in  the  forward 
movement  of  consciousness,  and  (2)  the  overflow  of  motor 
impulfsps  into  channels  lending  partly  In  I  he  involuntary 
muwles  and  partly  throujErh  hereditary'  influencej?  to  the  volun- 
tary system?  Stated  differently:  TVliat  makeft  a  fitnation 
emotional  and  why  does  it  lead  to  these  results  which  we  have 
designated  ? 
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If  it  be  true  that  consciousness  tends  to  appear  where  the 
reflex  and  hereditary  responses  of  the  organism  are  inade- 
quate to  cope  with  tlie  demands  of  the  environment,  we  may 
say  with  equal  truth  that  emotions  appear  whenever  there  ia 
conflict  among  the  motor  impulses  called  forth  by  any  special 
situation,  Botli  cases  demand  fresh  adjustments  of  con- 
sciousness for  the  securing  of  efficient  action.  The  significance 
of  emotion  as  a  fact  of  consciousness  would  seem,  therefore, 
to  he  resident  in  this  monitory  function,  represented  by  its 
compelling  announcement  of  needed  adjustments,  its  report 
of  unstable  equilibrium.  At  all  events  this  is  evidently  the 
part  it  plays,  be  its  teleology  what  it  may,  and  obviously 
this  conflict  with  an  impediment  in  the  course  of  carrying 
out  coordinated  activities  is  the  universal  occasion  of  its 
appearance. 

Sucli  a  view  as  this  flnds  its  most  immediate  and  striking 
confirmation  in  the  depressive  emotions  like  fear,  grief,  and 
embarrassment,  but  it  is  not  less  true  of  the  more  sinister 
emotions,  such  as  anger  and  jealousy,  and  it  seems  to  be 
obvious  enough  in  certain  moral  crises,  in  which  we  speak  of 
the  "i)angs  of  conscience."  Tlie  period  of  abortive  voluntary 
control  is  often  brief,  and  frequently  the  resumption  of  co- 
ordinated action  antedates  very  much  the  cessation  of  the 
organic  emotional  disturbances.  One  suffering  the  deptlis  of 
grief  may  thus  take  up  again  the  wear)'  round  of  a  blighted 
life,  despite  the  gnawing  pain  at  the  heart  and  the  constant 
presence  of  the  face  that  has  gone.  When  we  turn  to  the 
more  mirthful  emotions,  it  may  not  appear  so  certain  that 
the  same  principle  maintains,  yet  careful  observation  will 
assure  us  that  it  docs. 

Our  appreciation  of  wit  and  humour  certainly  involves  this 
form  of  readjustment.  The  joke  is  par  exceUenre  the  typical 
stimulus  provocative  of  disorganising  tendencies  in  our  co- 
ordinations. We  listen  to  the  skillful  raconteur,  our  minds 
following  step  by  step  the  evolution  of  the  epic,  and  then. 
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presto!  the  unexpected  occurs,  our  nunds  react  to  the  shock 
with  an  appreciation  of  the  anomalies  of  the  situation.  The 
motor  discharge  in  laughter  announces  the  relief  of  the 
energy  pent  up  momentarily  by  the  unforeseen  denouement, 
and  the  total  experience  constitutes  our  feeling  of  the  funny, 
the  odd,  or  the  amusing. 

On  the  whole,  then,  there  seems  no  reason  to  question  the 
essential  validity  of  this  general  view  of  the  function  of  emo- 
tion and  the  conditions  which  call  it  forth.  We  may,  there- 
fore, revert  with  advantage  to  certain  points  in  our  analysis 
of  instinct  which  must  be  brought  into  connection  with  our 
theory  of  emotion.  The  utility  of  the  motor  attitudes  of 
emotion  will  be  there  discussed,  a  topic  bearing  directly  upon 
the  subjects  just  considered. 


CHAPTER  XIX 
GENERAL  THEORY  OF  EMOTION 

Further  Belations  of  Emotion  and  Instinct. — We  noticed 
in  a  previous  chapter  that  our  instinctive  reactions  are  accom- 
panied by  consciousness,  and  we  observed  further  that  the 
consciousness  is  of  the  kind  which  is  commonly  called 
emotional.  We  did  not,  however,  point  out  the  striking  fact 
that  this  emotional  element  varies  very  greatly  in  tlie  several 
kinds  of  instinctive  activities  which  we  discussed.  This 
variation  characterises  not  only  the  qualitative  features  of  the 
emotion,  but  esj)ccially  and  conspicuously  the  intensity  of  the 
mental  disturbance.  After  the  considerations  of  the  last 
chapter,  it  is  unnecessary  to  dwell  upon  the  vivid  and 
tumultuous  nature  of  the  conscious  processes  in  anger,  fear, 
grief,  and  tlie  reactions  of  this  type.  We  observed  in  the 
cases  cited  that  much  of  the  stinging  intensity  of  the  experi- 
ence is  derived  from  the  afferent  nervous  impulses  originat- 
ing in  muscular  disturbances  of  the  digestive,  circulatory, 
and  respiratory  tracts.  On  the  other  hand,  in  such  impul- 
sive ojM'rations  as  imitation  and  play  these  intra-organic  dis- 
turbamrs  may  be  largely  lacking.  The  mind  is,  under  such 
conditions,  mono]>olised  with  the  achievement  of  the  objective 
act,  an<l  is  alTtvted  nnich  less  definitely  by  the  sensory  stimu- 
latifms  of  the  systems  just  mentioned.  So  far  as  these  sys- 
tems do  contribute  to  modify  the  condition  of  consciousness, 
it  is  commonly  in  the  din'ction  of  creating  a  feeling  of  gen- 
eral bodily  well-being,  emanating  from  the  vigorous  normal 
activities  of  the  vital  organs. 

We  must  conclude,  therefore,  that  even  though  we  are 
obliired  to  admit  a  minimum  measure  of  emotional  tone  in  all 
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iiistinL'tivo  or  impulsive  acts,  which  we  refer  forthwith  lo  the 
bodily  resonance  aroused  by  all  such  act^,  nevorUide&s^  some 
iustinctive  aotivitiea  are  markedly  ematjonul,  whcruas  others 
are  not.  Those  which  dre  obviously  of  the  emotional  type 
present  instances  in  which  the  molor  reaction  is  largely  con- 
fined, eo  far  at  lea^t  as  concerns  its  immediate  signiUcance, 
to  intra-organic  disturbances.  Tlae  defensive  emotion  of 
anger  is  the  only  one  which  regularJy  reveals  any  strong 
tendency  to  pass  over  into  acts  producing'  changes  in  the  sur- 
rounding objects.  Such  impulses  as  those  of  play  tend,  on 
thiL'  c^^ntrary,  to  paaa  immediately  over  into  acts  affecting  one's 
aurroundinf^.  In  iwtli  the  more  and  the  Ici^  emotional  forms 
of  instinct  the  motor  activities  are  supposedly  determined  by 
racial  hereditary  influences,  but  in  the  emotional  form  this 
determination  is  relatively  more  definite,  and  often  more 
elaborate,  as  in  fear;  whereas,  in  the  less  emotional  form  it 
is  little  mori"  than  a  disposition  or  tendency  to  certain  kinds  of 
reaction,  which  are,  however,  highly  modifiable* 

While  we  pogspss,  then,  inherited  tendencies  to  acts  which 
seem  to  affect  primarily  cither  our  own  organism  or  the 
euvironmcni,  m  the  case  may  be,  it  h  the  former  of  these 
tendencies  rather  than  the  Utter  which  is  ordinarily  called 
out  by  obstacles  to  our  progress*  Whenever  such  obstructions 
(pen'cptna!  or  ideational)  arc  encountered,  tlie  motor  dis- 
clmrge  is  thrown  hack  upon  the  vital  processes  of  the  organism 
itself,  and  straightway  we  ha^e  an  emotion.  It  now  remains 
to  discover  more  fully,  if  posfiible,  the  meanings  of  this 
sitnation. 

Genesis  of  Emotion, — We  described  in  chapter  XV  the 
g<'neral  theories  toiicbing  the  origin  of  instincts,  hut  we  niAy 
prnlU«bly  consider  again,  in  connection  with  our  analysis  of 
emfition  and  jt»  variable  connect  ion  with  imitincts,  the  ques- 
tion of  the  genesiis  of  nnotional  ron-«*ionsneas. 

Our  Btudy  of  Ihc  various  cognitive  jinK-e^j^es,  such  as  per- 
ception and  memory,  and  our  study  of  alTectlvo  phenomena. 
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have  enabled  us  to  ascribe  in  every  case  some  specific  function, 
or  group  of  functions,  which  each  process  serves  in  the  general 
economy  of  m^ental  life.  The  essential  problem  now  before 
us  is  to  find  the  real  function  of  emotion,  and  to  account,  if 
possible,  for  its  specific  forms.  AVc  have  already  noted  its 
appearance  under  conditions  of  stress  and  tension  requiring 
new  conscious  coordinations,  in  order  to  permit  process,  and 
we  have  connected  this  fact  with  the  service  of  emotion  as  a 
general  monitor  reporting  friction  and  the  need  of  additional 
intelligent  supervision.  Can  we,  however,  locate  the  source 
of  this  friction  and  give  it  its  intelligible  setting  in  the 
history  of  organic  evolution?  Can  we,  moreover,  discover 
any  reason  for  the  differences  in  the  qualities  which  the 
emotion  of  fear  manifests  when  compared  with  grief?  If 
the  monitory  character  of  emotion  contained  an  adequate 
explanation  of  its  function,  it  does  not  api)ear  why  these  two 
emotions  mentioned  should  display  any  such  radical  differ- 
ences. From  this  point  of  view,  all  that  is  required  is  some 
index  in  consciousness  which  shall,  with  a  maximum  of  cer- 
tainty, attract  attention  to  the  difficulties  to  be  overcome. 

The  direction  from  which  we  may  unquestionably  look  for 
assistance  in  answering  these  questions  is  that  hinted  at  in 
the  account  of  the  evolution  of  instinct.  The  best  exposition 
of  tliis  tlu'ory,  and  the  one  which  we  shall  adopt  in  a  general 
way.  has  been  given  by  Dewey.  His  theory  can  hardly  be 
called  conclusively  proven,  but  it  is  unquestionably  the  most 
plausible  and  huninous  exposition  of  the  Darwinian  hyix>tbo- 
sis,  in  connection  with  the  I^nge-James  theory,  w^hich  lias 
been  as  y<^t  attempted,  and  we  shall  certainly  be  wise  in 
accojiting  it  j)rovisionally. 

Put  briefly,  it  is  this:  The  peculiar  feeling  which  marks 
each  emotion  off  from  other  (motions  is  primarily  due  to  the 
difTerenl  reactions  which  various  objects  call  forth.  These 
reactions  are  in  turn  determined  by  circunistances,  which  may 
lie  indefinitely  far  back  in  the  early  history  of  the  race,  but 
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in  each  case  they  required  for  their  effective  manipulation 
specinl  forms  of  coordination.  The  coordinations  which 
served  tlicse  entls  were  Decessarily  useful^  and  so  tended  to 
become  fixed  us  organic  heritages.  Every  emotional  reaction 
represents^  therefore,  the  survival  of  ju^  ortfjinaUy  useful, 
either  in  the  immediate  phys^iologieal  way,  or  in  the  indirect 
biological  and  social  way.  Wundt  and  others  also  recognise 
fornix  of  reaction  which  tend  to  copy  already  established 
responijes  to  stimuli,  that  arouse  ''analogous  feelings."  Thus 
we  raise  the  nostrils  in  token  of  moral  disgust,  Just  as  we 
do  at  a  nauseous  odour.  lu  the  present-day  individual  these 
originally  valuable  reactions  are  not  commonly  executed  as 
they  once  were,  for  they  are  no  longer  unequivocally  useful. 
But  they  appear  now  in  the  form  of  attitudes,  or  tendencies 
to  action,  which  are,  however,  in  part  inhibited  from  expres- 
sion. This  inhibition  is  due  to  the  fact  that,  owing  to  our 
personal  e^sperience  and  our  present  complex  stnicture,  the 
emotional  stimulus  tends  to  produce  tito  or  more  different 
motor  reactions,  instead  of  producing  simply  tlic  old,  in- 
stinctive, hereditary  one.  The  emotion  itself  is  in  essence 
our  vonsciousnens  of  the  con/fi<:t  between  the  several  reactions 
which  the  stimulus  lendis  to  call  forth.  The  conflict  subsides 
only  when  the  two  nr  more  groups  of  naecently  aroused  co- 
ordinations  are  in  some  way  unified  and  brought  into  a  lar^rer 
and  more  inclusive  cofjrdination.  AVere  there  no  such  tenden- 
cies to  BiJecfific  forms  of  movernent  originally  appropriate  to 
special  conditions,  undoubtedly  emotions  would  be  either  all 
alike,  or  else  utterly  irre^jular  and  disorderly.  One  or  two 
illustrations  may  serve,  in  connection  with  our  previous  analy- 
sis, to  make  thij*  general  hy]>othesis  clean 

lUostration  of  the  Principle, — Suppose  that  in  walking 
across^  a  mendow  we  are  suddenly  beset  by  an  irate  bull. 
So  far  as  the  bull  \a  an  interesting  and  unfamiliar  oliject 
the  vi,«iial  imprcfision  which  we  get'  of  him  nndouhtedly 
Icmlfl  to  liring  about  such  nioveraenU  as  may  permit  us  to 
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examine  him  more  closely.  Such  lerdeneies  involve  move- 
ments of  approach-  In  &o  far,  on  tho  other  hand,  as  he  is  4 
roaring,  devaetaling  mass,  indulging  a  high  momentum  In 
our  direction,  he  e<[ually  stimulates  motions  of  defence  and 
retreat.  No^,  however  it  may  be  with  the  iirbt  group,  thi4 
second  gniup  of  tendencies  is  very  largely  instinctive  in  origin, 
and  involires  movements  which  unqup.>itionably  were  originally 
of  practical  utility,  whatever  tJieir  present  worth,  e.  g.,  the 
breathing  temp^arily  checked,  as  on  all  occasions  immediately 
jjreparatory  to  sevei'e  effort;  the  increasing  rapidity  of  heart- 
heat,  with  its  consequent  augmentation  of  the  circulatory 
efficiency,  etc. ;  all  making  for  the  maximum  chance  of  sue- 
cesaful  escajie  from  danger.  If  either  of  these  grotips  of 
impulses  were  carried  over  into  iraraediate  action  it  aeems 
improbable  that  the  emotion  of  fear,  as  we  know  it,  wonld 
appear  at  alL  Certainly  the  expression  of  the  motor  tenden- 
cies indicative  of  curious  interest  would  not  produce  fear, 
and  if  the  impnl^eiii  looking  toward  retreat  were  al>3olutely 
alone  in  the  field,  it  is  aFfogcther  iike!y  that  we  should  have 
conditions  «kin  to  tfiose  which  characterise  the  free  expression 
of  the  play  inii)uLses  in  children,  i.  e.,  lunghtencd  sense  of 
vitality,  but  no  Bueh  eiiwlion  aa  fcnr.  Evidently  these  two 
groups  nF  impulses  called  forth  Ity  tlie  ominonaly  interesting 
bull  cannot  both  be  expressed  jiirnultaneougly,  and  in  point  of 
fact  they  tend  to  inhibit  one  another.  It  is  the  organic  out- 
come of  this  conflict  of  impulses,  of  which  we  btvome  so  keenly 
conscinuK  as  the  *Vmotion/'  If  the  disftosition  usual  in 
such  eaacfl  linnlly  conquerfe^  we  take  to  our  heels,  and  at  this 
point  an  iuytruclive  confirmation  of  our  theory  occasionally 
comcri  to  light. 

If  we  succeed  in  rrn//^  pnlting  our  whole  minds  into  the 
running,  the  emotion  of  fmr  is  practically  at  an  end.  We 
may  .hHII  have  exhilarating^  and  even  exhausting,  mental 
excitement,  but  terror  has  fled  with  our  own  whole-hearted 
fleeing.     In   reality  we  often   fail   to  ilmiw  ourselves   (hns 
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completely  into  the  act  of  flight,  and  instead  of  this,  images  of 
the  pursuing  fait*  kw^p  risiug  in  our  raiuds.  We  heur  the 
thunder  of  foot^^tepa,  and  (ht^  air  h  rent  wit!i  saviiirc  bollart-- 
in^.  Each  ouc  of  Ihcsie  sounds  iruiy  stir  in  u^  a  frosili  I'luu- 
tioual  paroxysm,  and  in  just  the  same  way  as  the  original 
reaetion  was  aroused.  The  iiiipiiiKe  niHV  \n>  unw  s(mng  to 
turn  and  see  how  near  the  brute  has  eouje,  and  over  against 
this  tendency  is  the  impulse  to  run  still  faster.  In  this  man- 
ner recurrent  waves  of  emotion  may  overwhelm  U8,  iiutfl 
haply  we  reach  the  point  where  free  and  ui»imj>edod  eo- 
onlinations  may  once  niore  fare  forth.  This  is  most  a|it  in 
oicur  on  the  other  side  of  the  huJlV  fenee.  Hut  in  any  luse 
ttve  emotion  evaporates  when  the  mutual  untagonidm  and 
inlilbition  of  impulses  cease,  and  not  until  then. 

A  Diffictilty.— It  may  occur  to  somenne  to  inquire  what 
Uoeomes,  on  the  busii^  of  ttiis  the4>rv,  of  tin'  eniotijinal  nut- 
burata  of  fear  on  the  part  of  little  children,  100  young  to  have 
knowledge  of  the  obj^vt.^  i?orving  a*  stimuli,  und  therefore^ 
too  young  to  have  any  of  the  neijiiired  tendencies  to  n'Hrtion 
of  which  we  have  BiK>ken,  and  to  which  we  have  assigned  sso 
important  a  jmrt.  We  have,  for  example,  previously  men- 
tioned the  fear  which  ehildn-n  sometimes  niiinifest  of  fur. 
The  rejily  to  ihia  querj'  is  that  snch  seizures  are  not,  properly 
q)eaking,  emotional  nt  all  in  the  fonse  iu  which  the  adult 
expenencTs  ernotinn.  True  emotir»n  distinetlv  irii|diratts  an 
element  of  knowledge*  We  are  afraid  of  thi^.  that,  or  the 
other  thing  of  which  wo  I'now  something  which  inspirns  our 
dread.  Such  ri^artions,  therefore,  on  tlie  part  of  children 
must  be  aUogether  on  a  ]>ar,  as  conscious  prfM-esse*,  with  the 
first  consciousness  of  one's  organic  sensations.  They  may  l^e 
dij^agrwalfle,  and  pmlmhly  are,  hut  they  no  more  deserve  the 
name  emotion,  before  (lipre  h  a  knowledge  (however  rudi- 
mentary) of  the  significance  of  the  stimulus,  tlian  do  the 
immediate  feelings  of  stonmch-ucho,  tif  fattgue,  or  of  general 
vitality. 
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The  Case  of  Satisfaction  and  Joy. — We  may  take,  as  an 
antithetical  illustration  to  put  alongside  our  description  of 
fear,  the  emotion  of  satisfaction,  where  it  might  seem  that 
we  have  necessarily  an  essential  absence  of  conflict  and  inhibi- 
tion. But  if  we  examine  a  specific  instance  of  emotional 
elation,  such  as  that  which  arises  from  victory  in  an  athletic 
contest,  we  instantly  meet  evidence  confirmatory  of  our  view. 
Up  to  the  moment  of  final  success  there  has,  we  may  suppose, 
been  an  oscillation  between  anxiety  and  exultation,  as  the 
tide  of  victory  has  ebbed  and  flowed.  On  the  whole,  however, 
if  the  contest  has  been  close,  anxiety  and  tension  have  prob- 
ably dominated  in  consciousness.  Now  that  the  issue  is 
closed,  and  the  die  is  cast,  a  tide  of  riotous  joy  surges  over 
us.  We  shout,  laugh,  and  jump,  wave  hats,  cgnes,  umbrellas, 
whatever  comes  to  hand ;  our  next  neighbour  is  the  nx'ipient 
of  jovial  thumps  and  punches,  and  our  whole  nature  expands 
triumphantly  in  unconstrained  complacency. 

All  these  jwrformances  we  think  of  as  expressions  of  the 
emotion,  and  the  analysis  of  the  previous  chapter  implied  that 
our  consciousness  of  these  movements  constitutes  the  essen- 
tial differentia  of  the  emotional  j)sy(;hosis  from  other  states 
of  mind.  The  point  we  make  here  is  one  already  mentioned 
in  the  account  of  impulse,  i.  c,  that  we  should  not  become 
so  vividly  aware  of  the  movements  were  there  not  a  tend- 
ency to  inhibit  them,  occasioned  by  tendencies  to  make  other 
movements.  All  consciousness,  to  be  sure,  seems  to  be  toned 
more  or  l(?ss  by  the  sensory  reactions  which  arise  from  the 
constant  overflow  of  neural  excitement  into  the  muscles, 
and  in  so  far  every  psychosis  has  an  element  of  emotion  in  it. 
But  it  is  in  connection  with  the  conflicts  sometimes  encoun- 
tered in  the  cxj)ression  of  our  racially  hnredjtary  iinj)ulses 
that  we  get  the  full  clear  case,  to  which  the  term  "gross 
em<»lion*'  is  ocrcasionally  applied.  In  the  instance  of  our 
illustration  the  inhibitive  tendencies  mentioned  are  primarily 
those  ex]>ressive  of  our  anxiety,  and  careful  introspection  will 
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unquestionably  show  that  the  real  feeling  of  joy  and  satisfac- 
tion is  preciaely  eon  tern  poraneous  with  our  mental  portrayal 
of  the  strife  and  furor  of  tlie  contest  Wlien  we  cease  to  ttvn 
over  again  in  memory  the  cruriiil  moments  of  the  grjtme,  the 
emnlion  of  joy  has  given  way  to  some  other  more  negati\*e 
and  ijuiescont  state  of  hodily  lafieitude  and  content.  It  mu^t, 
i>f  oonnit*,  tie  recognised  that  much  which  we  commonly  think 
of  aB  mental  satisfaction  is  really  an  altogether  unemotional 
condition  of  placid  vegetation.  We  stretch  ourselves  out  after 
a  trood  meah  and  are  at  peace  with  the  world.  We  are  satis- 
fied. Rut  this  condition  must  not  he  oonfnsed  with  the  thrill 
and  tension  of  real  emotion,  however  undit^criminating  our 
descriptive  language  may  be  in  calling  both  experiences  states 
of  aatisfaction. 

A  precisely  similar  situation  will  be  found  in  every  case 
of  joyous  emotion,  whatever  its  cause.  The  lover  who  has  at 
Ia?(  carried  love's  citadel ;  the  business  man  who  ha*  cornered 
his  market ;  the  scientt&t  who  has  proVL^d  his  iheori- — ojie  and 
alt  get  the  thrill  and  poignancy  of  joy  from  the  ftress  and 
eaff**mcea  of  conflioting  impulsion  in  which  the  whole  nature  is 
enlisted.  On  the  one  hand  are  leuilencies  expressive  of  douhl, 
hesitancy,  conservative  retreat;  on  the  other  the  expression* 
of  fnreeful  advance,  of  auccces  and  vietory.  The  two  sets  of 
mntor  reactions  are  in  unstable  e<|uilibrium,  mutually  inhibit- 
ing one  another.  The  consciousness  of  our  organic  activities 
involved  in  this  condition  gives  the  mental  background  for 
our  recognition  of  succeiss,  and  the  total  psychical  rcisult 
is  the  emotion  of  jov.  Once  the  rictory  i8  elearlj  recognised 
as  won,  and  the  game  felt  to  he  wholly  over,  our  Joy  pTf»mpt!y 
hegins  lc»  paie  and  fade.  Moreover,  let  it  not  Im?  supposed 
that  in  teniae  joy  ia  wholly  unalloyed  pleasure.  Quite  the 
contrary ;  such  joy  has  ita  pain : 

"  Our  flinrerMt  InuplUipr 
^Yitf)  no)ni>  pain  U  frauglit." 

To  be  8UTC,  the  afTcctive  tone  of  joy  is  dnminantly  pleasurable^ 
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and  the  reasons  for  this  condition  are  not  far  to  seek,  as  we 

elinti  prrpently  f!iv.  But  the  amotion  is  a  state  of  tension, 
and  ihi»  fact  is  all  toe  likely  to  lie  s^ubmorged  Irani  notice  In 
our  diB{»o8ition  io  emphaaifie  the  objective  tow  of  our  joy, 
rather  than  (hp  mrniaf  fTprricfttr  in  which  it  h  a[t[)rehon4led. 

Possible  Utility  of  Emotiomai  Attitudes. — VMiy  should 
thesf*  sjiecial  cxjjrtrssinns,  however,  rlmracterise  joy  rather 
than  others — say  those  whirli  oharneteriee  grief?  What 
utility  have  these  rcactiouj?  now,  or  could  they  ever  have 
jwsw^sgecl*  by  virtue  of  which  lliey  appear  in  us  as  hereditary 
Httitudos?  In  nur  diacufwion  of  instinct  we  commcnt(?d  iipon 
the  sjx?culativ«  ualnrc  of  such  cJ£|>Utnations  as  we  are  about 
to  siifr^est.  In  the  liglit  of  present  knowled^'e  they  seem, 
hoMevtT,  to  offer  the  moat  plausible  tlieory  availHUIe. 

The  t^^pical  ex[in'epirtn  of  joy  is  laughter,  but  laughter^ 
let  it  be  remcMiljored,  is  also  expressive  of  many  other 
tliingft,  e.  g.,  surprise,  derision,  contempt,  and  even  the  more 
paroxypmal  forms  of  g^ief — r  circumi^tance  which  apjieara 
anoniub>uti  in  ihe  li^lit  of  any  theory  other  than  the  one 
herewith  set  forth.  In  all  these  cases  the  latigh  ia  the  motor 
activity  which  inevitably  accompanies  the  explosive  release 
from  suftfained  li'usiim.  with  its  piitipended  breathing.  In 
our  account  of  the  attentive  priKCsscs  in  consciousness  we 
remarked  tbi*  holding'  of  the  hrentli  as  one  among  other 
tuhiplive  nhitor  MPrnnpTiU'Uts,  jill  of  vvliirli  involve  mui?c«lar 
ten-^ion.  In  joy,  in  the  appreciation  of  humour,  in  surprise 
after  expf*ct(itinn.  we  meet  pnM'iVoly  lhi«  .suspension  of  breath* 
intr  sudderdy  cut  !*hort.  The  JMiiervntton  of  the  vocnl,  fucial, 
and  breathing  musclo»  which  this  involves  h  the  [augh. 
Strega  hat?  often  been  laid  upon  the  rhythmic  nature  of 
lauglitor.  and  undoubtedly  this  is  one  of  its  eswential  features. 
But  this  d(H?8  not  dlstingniBli  it  from  other  effective  coordina- 
tions which  are  nhn  rhythriMc,  and  of  which  we  shall  have 
more  to  m\  in  another  ehiipler.  Joy  is,  then»  an  emotion 
which,  taken  m  its  entirety,  involves  a  measure  of  antecedent 
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tension,  to  which  the  motor  reaction  involved  in  laughter  anil 
its  accompanying  gestures  eonstitutea  a  necessary  relief*  The 
stimulus  to  these  tensions  h  suddenly  trimsfnrnieil,  we  behold 
it  in  a  new  light;  Uie  leneion  may,  therefore,  he  rt4eased,  and 
our  consciou.sncas  of  the  entire  process  by  which  the  release 
is  progressively  procuredj  as  we  apprehend  the  stimulus  in  a 
new  way,  is  Ihe  emotion.  The  utility  of  the  attitude  of  joj 
should  accordingly  he  euflicicntly  obvious, 

If  space  permittedj  and  hsd  nrc  not  alrcHdy  touched  upon 
essentially  the  same  matlcr  in  dtscussfug;  instinct,  we  might 
in  a  fiimiliir  manner  illustraie  the  original  utilities  of  the 
attitudes  peculiar  to  anij:er,  griefs  and  the  other  rudimentary 
emotions.  Thus,  Darwin  had  suggested  thut  tfie  rolling  up  of 
the  upper  lip  in  anger  is  a  vestige  of  habits  which  belong  to 
the  days  when  men  fought  with  their  teeth.  The  clenching 
of  the  ilstfl  has  an  unmistalcahle  implication.  The  sigh  in 
grief  and  the  sobbing,  which  also  lielong  to  l!uft  emotion,  are 
probably  explicable  along  Unca  resembling  those  we  have 
descrifjt^l  in  connection  with  joy.  The  i^igh  with  its  strong 
movcirioiit  of  inhalntiort  porhapji  servers  to  rc-itorc  the  dcticient 
oxygenation  of  th^  blood.  (Vrtainly  radical  measures  are 
often  needed,  for  the  (lq)ro*>or  rfTect  upon  the  tontis  of 
the  miiwlen  is  in  nuiny  cn^s*?  of  grief  w»  severe  as  to  menace 
life.  It  would  undoubtedly  Ik*  interesting  to  canvass  the 
e\])Tesjsionfl  of  such  rjniuMjir  emotions  n^  reverence,  hope, 
remorse,  gratiltirle,  iflbjiriic.  f>Hslirultii'?is,  dii*gnst.  elc,  but  we 
must  foreg*)  tbii?.  The  reader  nnisl  not  forget,  however,  tliat 
the  utility  of  the^o  cinotifmid  lUiitudc.-*  if*  generally  most  evi- 
d*'nl  in  connection  with  tbeir  function  in  primitive  condi- 
tions of  life.  Urn  Is  certainly  true  of  the  reactions  which 
have  n  delhiitdy  hiologicnl  and  sfwinl  tuIiic  in  ilislinctinu  from 
a  merely  phyj^iologiral  value.  The  metre  violent  exprcssitons 
of  anger  have  practically  no  jiwtifiration  under  cirilised 
tonditions.  of  life,  and  other  similar  inatances  will  readily 
suggest  themselves. 
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T}ie  various  acts  which  wc;  call  ex|ire88ion8  of  emotion  are 
gimplj*  acts  which  are,  or  probably  once  were,  useful  under  the 
circumstances  calling  forth  the  actisity.  It  is,  therefore^  ft 
genetic  fallacy  to  speak  as  though  the  emotion  first  existed, 
and  then  sought  an  appropriate  cjcpression.  The  expressive^ 
ness  of  such  acta  is  primarily  a  thing^  which  cjdi^ts  only  for 
some  observer.  The  acta  are,  or  at  all  events  originally  were, 
direct  or  indirect  ineaua  toward  the  realisation  of  eome  end 
which  the  individual  htis  in  view*  TIic  movements  of  my 
hand,  as  I  write,  arc  not  to  me  expressions  of  my  thought. 
They  are  simply  means  to  the  end.  No  more  are  the  emo- 
Honal  reactions  primarily  expressive  to  the  person  making 
them. 

The  Tender  Emotions. — Before  leaving  the  general  sub- 
ject of  emotion,  mention  must  be  maLhi  of  the  tender  emo- 
tions* Under  this  caption  English  pf^ychologists  f^roup  A 
number  of  our  more  delicate  and  spiritual  emotional  ex- 
periences. Here  l>elong  eorrowj  pity,  gratitude,  reverence, 
lienevolcncc,  together  with  certain  forms  of  love  and  pyni- 
pathy*  These  emotions  are  for  the  most  pnrt  "drrivinr'  and 
are  very  complex.  They  are  generally  well  marketHvith  either 
feelings  of  happiness  or  sadues?:,  and  they  -stan<1  in  most 
intimate  relations  with  the  sentiments  of  which  we  *^hflll 
epeak  in  a  moment.  They  afford  no  exception  to  the  ])rin- 
ciplos  which  we  have  formulated.  But  their  composition  is 
often  extremely  difficult  to  analyse  and  they  are  frrnuentlv 
experienced  in  weak  and  attenunled  frtrins  which  allow  their 
or^mnlc  motor  nccomprtnimcnts,  whetJier  exeitor  or  dopres!*?ir. 
to  escape  dutciiion.  They  are  aometimes  called  **higher  or 
finer  emotions"  and  are  then  alleged  to  offer  exception*  to  the 
account  given  hy  the  T*Hnge-,Tanu'3  theory  of  the  motor 
Qspccts  of  emotion.  The  reason  for  thia  asaertion  hati  juat 
boen  indicated. 

Hood  and  Temperament. — While  emotiouH  are  culled  Torlh 
by  Bpecilie  objects^  wc  are  all  familiar  with  the  friet  that  for 
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considerable  perioils  of  time  we  often  find  ourselves  especially 
SUiiceptible  to  ttrtttin  forms  of  emotlou.  After  receiving  a 
piece  of  j^ood  news  we  may  find  every  event  for  hours  after- 
ward tending  to  lake  oq  a  briglit  and  Iniinourous  colouring. 
On  the  other  hand,  it  is  an  equally  coinmijii  experience  to  find 
that  a  lit  of  indigestion  ^vill  east  a.  saffron  hue  over  tbe  most 
welcome  fortune.  This  predis[>osition  to  special  forms  of 
emotion  we  call  mood.  It  seems  to  rest  upon  definite  organic 
conditions,  which  ^oun^tiraes  appear  to  be  originated  purely  by 
mtra-or^'iuiic  physiological  distnrbance&t  hut  whidi  soinetimes 
are  evidently  due  to  the  residual  effects  of  past  emotions.  In 
tlu"  latter  case  they  are  (iruetically  recurrent,  or  eontinuousj 
eiuoliuns.  In  either  vsiao  they  ai!ord  nothing  essentially 
novel  for  our  inspwtion.  Under  certain  conditions  of  intense 
and  relatively  pennnuent  emotion  we  sjH'ak  of  the  (.i:)ndi(iou 
Uj!  one  ftf  passion.  Passion,  however,  is  a  term  which  is  used 
very  loowly  in  several  other  comieetlons. 

When  we  compare  individuals  with  one  another,  one  of  the 
Rtriking  differences  which  we  ohscrve  concerns  lliinr  in- 
herited susceptibjlitieti  and  ]iredisfH>B(tlonfi  lo  trertain  forms 
of  emotional  resjxjnse.  This  chftracteristic  is  one  of  the  most 
important  elentents  in  the  eonstilntion  of  what  we  call  tem- 
perament. Whereas  mood  indicates  a  relatively  transitory 
di^pf»sition  towsird  a  certain  emotional  tone,  temperament  re- 
fere  to  a  permanent  tendency,  contributing  to  tlje  very  warp 
anil  wotif  ot  charactfT  In  the  conception  of  temperament 
iulellectual  and  volitional  attributes  are  ali^o  Included,  but  the 
eiiKitioual  factor  i?,  perhaf>!i,  tliL-  nmst  stgnificant.  The  classi- 
cal divifiion  of  temperaments  into  sanguine^  choleriCp  melan- 
cholic, and  phlepnatie  may  be  recalled.  The  san^ine  and 
ehikleric  lypcti  arc  alert  and  easily  stirred,  tbe  latter  di^filnyini^ 
a  more  inten&(-\  tbe  former  a  feei<lcr,  interest.  Tlie  mcUn- 
cholic  and  j>hle>rmatjc  ty|K«  are  slow  in  resjKmse,  the  former 
evincing  a  ntron^r  and  vivid  interest  when  om-e  arnii?»*d.  (lie 
latter  manifesting   a   |>eri:it>tcnt    but   weak   interest.      While 
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these  cliaractGmatious  serve  to  suggest  certain  familiar  dif- 
foroiicc'8  iu  i-motional  organiyalioiij  they  arc  but  rougU-untl 
ready  duvicw.  Individual:-!  vary  m  dozens  of  significant  waya 
noL  Uken  into  account  by  these  classilictitions^  «,  g, 
in  nioniory,  in  attenlitin,  in  imagination,  olc.,  and  one  of  llie 
results  fur  wliich  irc  look  to  individual  psyuhobgy  is  a  nu>re 
penetrating  and  ejchaustive  analyBia  of  the  elements  con- 
eliLuting  tt*ni[ierauiont. 

Sentiment — Emotions  are  not  dependent  upon  l>oc]ily  con- 
ditmns  alone  for  a  soil  favourable  to  their  development. 
Indi^tion  may,  indeed,  render  us  prone  to  irrational  irrita- 
tion and  depression,  and  blooming-  health  may  constitute  an 
auspieioufi  prolo^e  to  emotions  of  jo}*.  But  another  circuni- 
staiuT  must  be  added,  if  we  are  to  include  all  the  conditioning 
factors.  Tliis  additfonal  (consideration  ia  found  in  the  trains 
of  ideas  whtoh  posaeAn  our  consciousness  at  any  moment,  and 
particularly  in  those  general  habits  of  thought  and  rufiection 
which  eharaeteriise  our  more  distinctly  intellectual  life.  If 
tiur  cuitlomary  habit  of  thought  is  of  an  altruistic  and  opti- 
inicilic  turn,  there  can  be  no  question  but  that  we  shall  more 
ri'iulily  respond  to  emotional  stimulations  of  the  sympathi'lic 
ty(K.*,  than  if  our  minds  are  i^tcklied  o'er  with  a  paler  and  losa 
linnian  cast.  Thfise  relQiivehj  permanent  dispoaithnjf  art  what 
iVf  dexiffnntr  nnr  srniiinrnfs.  IjOVc,  friendship,  cntnity.  etc., 
are  thr  names  by  wliii.h  we  know  .sucli  chararttTJ.^tics.  It 
will  he  obvious  at  once  that  the  relation  between  sentinu  nt  and 
eniolion  iw  in  n  senile  reci]>nx'al.  Our  senlimonfj*  prodi*po«e 
Urt  (o  i'crlain  kiruls  of  emotion* — or  put  more  truly,  are  the 
predisfwsitiona  to  such  emotions^, — whereas  the  cultivation  of 
any  tTiiotion  tends  as  a  rule  still  further  to  fix  the  disposi- 
titfn  wliich  it  reHecta, 

Like  feelings  and  emotions^  eentiments  may  bo  classified 
in  many  ways,  hut  Iho  r»**»nlt4  arc  quite  arbitrary  and  not 
profitable  for  consideration  here.  The  division  inio  concretr 
and  abstract  may  lie  mentioned.    Al)stract  ttentiments  would 
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be  illustrated  by  love  of  truth,  of  science,  or  art,  or  UHterfi. 
Concrete  sentiruentE  are  such  aa  tovo  or  reverenco  for  pareot*. 

Belation  of  Emotion  to  Other  Conscious  Processes. — If  we 
undertake  to  connct-l  our  luialysis  of  emotion  wilh  the  account 
we  have  already  given  of  other  mental  prncessej*,  it  will  at 
once  be  evident  that  wc  have  bei^n  dealing  with  a  very  C4)m()lex 
psychical  condHion.  Clearly  there  must  always  be  a  eognitive 
element  in  emotion.  We  apprehend  some  object,  sorae  eir 
cumstance,  which  is  what  we  call  the  cauee  of  the  emotion. 
This  apprehension  inevitably  involves  attention  and  the  a?^- 
fiinnlative,  or  associative,  activities  which  we  remarked  as 
invariably  accompanying  cognition.  Furthermore,  we  have 
repeatedly  ernphasigwl  the  strong  affecHvt*  tone  which  emo- 
tions display*  together  with  their  marked  mrilur  attitudes, 
and  many  of  the  emotions  to  which  we  have  referred  had 
already  hecn  mentioned  as  "feelings,"  It  fteeni^  desirable  to 
dwell  a  moment  upon  the  nature  of  tins  identification  of 
certain  emotions  and  feelings.  It  must  be  definitely  under- 
slond  at  the  outset  that  all  emotions  are  feelings  in  the  mean 
ing  Uiisigned  by  us  to  the  term  ft'cling.  The  question  wo  are 
now  briefly  to  consider  is  simply  that  of  the  precise  implica- 
tion of  certain  of  thoRC  emotions  to  which  we  had  previously 
accorded  a  ehi*t^iileation  us  feelings. 

Feeling  and  Emotion. — When  we  npeafc  of  j^ympathy  we 
Bomctirm^  mean  to  indicate  a  definite  feeling  wbi<1i  has  many 
of  the  chaTactcristiciit  of  emotion,  and  ?ortit'timcji  we  refer  eim- 
ply  to  a  ^enliment,  to  a  general  attitude  of  mind.  The  same 
ambiguity  attacbfF  to  our  use  of  the  opposite  condition,  u  p.. 
antipathy,  and  tn  many  other  so-called  feelings,  f.  g.,  pride, 
humiHty.  love,  and  hate.  The  moral  feeling  of  obligation,  or 
the  feeling  nf  conscience,  aiTords  a  furtlicr  intitanee  of  an 
emotional  psycho^iisi,  often  extremely  intense  and  characterised 
by  distinct  motor  attitiidea.  It  is  at  times  highly  complex 
in  composition,  having  in  it  elcnients^  of  fear,  remorse, 
awe,  and  the  ILke.    The  feeling  of  dependence^  which  plays 
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SO  essential  a  part  in  religious  phenomena,  the  feelings  of 
reverence  and  of  faith,  all  have  at  times  an  emotional  colour- 
ing which  cannot  he  questioned. 

The  aesthetic  consciousness  offers  repeated  instances  of 
feelings  which  are  tinged  with  emotion,  although  it  must  be 
frankly  confessed  that  much  which  masquerades  as  aesthetic 
appreciation  is,  even  when  sincere,  far  too  cold-blooded,  far 
too  strictly  intellectual,  to  lay  any  claim  to  an  emotional  char- 
acter. The  orchestral  rendition  of  a  Beethoven  symphony 
may  fill  us  with  the  most  genuine  and  delightful  emotion,  it 
may  interest  us  merely  as  a  superlative  achievement  of  tech- 
nique or  it  may,  frankly,  bore  us.  Evidently  its  claim  to  the 
production  of  a  positive  and  unmistakable  emotion  will  de- 
pend, in  part  at  least,  on  such  circumstances  as  our  mood  and 
our  musical  development.  But  it  must  not  be  supposed  that 
intellectual  activities  are,  as  such,  necessarily  devoid  of  all 
emotional  context.  We  already  know  that  they  may  possess 
marked  affective  tone.  The  experience  of  wonder  is  often  a 
genuinely  emotional  one,  and  it  is  distinctively  an  emotion 
belonging  to  cognitive  ]>rocesses.  Belief,  too,  is  often  a  dis- 
tinctly emotional  experience.  Yet  belief  is  essentially  a 
judging  pnH'Css  with  a  complicated  devclo])ment  and  an  inti- 
nwite  dependence  upon  volition. 

The  fact  of  the  matter  is  that  such  forms  of  mental  life 
as  these  which  we  have  just  been  mentioning  are  astoundingly 
elaborate  products  of  our  developing  consciousness,  and 
although  wc  find  evidences  here  and  there  in  them  of  native 
emotional  reactions,  they  are,  in  our  adult  life,  anyhow,  inex- 
tricably intertwined  witli  the  results  of  previous  personal 
experience.  This  makes  it  impossible  to  regard  them  merely 
as  emotions  of  the  purely  hercilitary  type  to  which  the  earlier 
analysis  in  this  chapter  has  been  mainly  devoted.  But  despite 
this  qualification,  we  sec  at  once  whence  it  is  that  they  get 
their  astonishing  impulsive  power  over  us.  However  small 
the  seed,  there  can  be  no  doubt  that  each  of  these  feelings,  for 
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which  our  language  has  so  complex  a  system  of  titles,  con- 
tains within  itself  the  hereditary  racial  tendencies  which  con- 
stitute and  explain  the  imperiousness  of  emotion.  The  truth 
of  this  assertion  is  confirmed  by  the  essentially  srx'ial  char- 
acter of  the  most  imi)ortant  of  these  feelings — a  |x>int  already 
touched  upon  in  chapter  XIV.  This  social  nature  of  ethical 
feeling  hangs  together  with  the  necessarily  social  character 
of  righteousness.  The  religious  feelings  are  not  less  social, 
so  far  as  they  may  be  conveniently  distinguished  from  the 
moral  feelings.  But  they  find  their  application  in  a  social 
order  which  transcends  in  part  at  least  the  imperfections  of 
life  as  we  know  it  here.  The  aesthetic  feelings  might  appear 
to  be  purely  personal.  But  a  further  study  discloses  the  fact 
that  the  social  element  is  fundamental  here,  too.  This  is, 
of  course,  exactly  what  we  should  expect  of  any  conscious 
process  which  betrays  an  emotional  cast,  for  the  emotions 
n?flect  racial  habits,  and  these  must  inevitably  have  a  social 
basis. 


CHAPTER    XX 
ELEMEXTARY    FEATURES    OF    VOLITION 

All  of  our  study  up  to  this  point  has  been  devoted  to  the 
pcveral  distinguishable  features  of  consciousness  by  means  of 
which  mental  operations  are  carried  on.  We  have  discussed 
the  several  phases  of  the  cognitive  activities,  such  as  memory, 
imagination,  perception,  conception,  judgment,  and  reason- 
ing. We  have  described  the  salient  peculiarities  of  the 
afTt?ctive  processes.  We  have  analysed  the  racial  hereditary 
traces  in  consciousness  as  shown  by  emotion,  and  we  have 
from  time  to  time  exhibited  the  different  forms  of  motor  co- 
ordinations with  which  the  organism  appears  to  be  endowed, 
and  through  which  it  executes  itfi  adjusting  movements.  It 
remains  for  us  in  the  following  chapters  to  bring  these  various 
dt»8criptions  and  analyses  into  perspective  with  one  another  by 
examining  in  its  entirety,  and  witli  much  more  of  detail  than 
was  furnished  in  chapter  III,  the  development  and  char- 
acter of  voluntary  control. 

Method  of  Study. — Hitherto  we  liave  made  it  a  general 
practice  to  begin  our  study  of  a  given  mental  process  by 
analysing  its  more  conspicuous  and  characteristic  features, 
and  then,  with  this  as  a  starting  point,  we  have  turned  back 
to  trace,  whenever  we  could,  the  genesis  and  function  of  the 
process  in  the  individual  or  the  race.  We  have  alwa3's  laid 
great  stress  on  tliis  genetic  side  of  the  case,  lierause  it  is 
evid<'ntly  impossible  to  evaluate  and  interpret  a  biological 
plienomenon  intelligently  unless  one  knows  its  antecedents, 
and  mental  facts  furnish  no  exception  to  this  rule.    But,  on 
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tlr?  other  hantlj  mental  facts  arc  30  complex  and  elusive  that 
nn  clforl  to  trace  the  unfolding  of  consiciou&negis  can  hardly 
Ik?  siiL'oossful  fiavc  ivhen  ane  has  already  some  inkling  of  what 
In  l<Mik  for.  In  the  investigation  of  volition  wc  can  proceed 
with  a  ranch  larger  measure  of  freedom  than  heretofore,  be- 
cause wo  have  already  dealt  with  the  more  iiniiortant  elements 
concerned,  e.  g.,  attention,  sen^ution,  jjerception,  ideas,  and 
niovemcnta.  We  shall,  therefore,  after  a  brief  analysis  of 
thejse  elements  pns*;  on  to  considerations  of  a  primarily  genetic 
kind.  SnliHHjiit'nlly  we  shall  return  to  eonyider  the  more  com- 
plex relalioDii  of  voluntary  acts. 

General  Analyals  of  Volition. — When  we  direct  our  atten- 
tion to  the  imint'diately  diHivraible  featur^-s  of  voluntary  acts 
in  adult  life,  we  note  that  such  acts  always  involve  foresight 
of  Fome  end,  IhaL  this  end  is  desirrd  or  at  least  ct>nsi*nled  to, 
and  that  certain  muscular  movements  then  occur  wliich  aro 
meant  to  attain  the  end.*  We  ohserve,  further^  tliat  on  some 
occasions  the  mere  prewnci*  of  a  penvpt  or  an  idea  carries 
with  it  instantly  and  witliont  delilM^nilion  thr  executitui  of 
movement,  whereas  on  other  occasions  arrival  at  the  stage  of 
mentid  consent  re*|uires  long  trains  of  refltrtive  thou^hf,  and 
moveuientB  expressive  nf  the  dect^sion  may  be  po^tpnnt-d  indefi- 
nitely. Sometimes  the  decision  seems  to  he  a  relatively  pas- 
sive afTrtir  which  makes  itself  on  the  basis  of  the  facta 
couiiideretl.  Sometimes,  on  the  olher  hand,  the  whole  self 
seems  to  be  projected  into  the  choice,  and  the  consciousness 
of  this  mandate  of  the  will  is  desigriated  by  .Tames  and  others 
as  the  "fiat,''  Moreover,  we  ohsterve  that  ordinarily  the 
attainment  of  a  decision  findB  the  muscles  already  capable 

*  ItinRmuch  us  cPrtAin  depisions  »eetn  primnrily  to  conponi  nur 
IminH  nf  thoilieht  rnthor  tliun  our  mufUMjlur  actii-itics.  us  nheti  wo 
rpsolvp  to  c*<.miinu«'  h  nnirsio  nf  rejection,  mir  formnlatiim  mnv 
njtjR'jir  to  einphH«i?H'  unduly  tbi*  irmtHr  fpHtur*"-*  of  volition.  lint 
it  itiint  t»p  rcmpinlH^rptl  that  voluntarily  ewrr>itijf  on  n.  prrK"*"-^  of 
tlMnkiriK  rinffiirf^  rhi^  tifrurinfr  nf  ilctinito  Tiiotor  :ittiti|il<'«,  nnd 
furthormorr*.  Hint  all  (*iich  thinking  lias  hh  it«i  purpusp  ^miir  future 
action^  however  long  deferred  wc  niny  oxprcl  this  action  to  be. 
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of  carrying  out  the  necessary  coordinations,  but  occasionally 
the  will  can  command  no  adequate  motor  agents.  We  may 
readily  illustrate  certain  of  these  cases. 

As  I  sit  at  my  desk  I  feel  a  draft.  Without  a  moment's 
hesitation  I  rise  and  close  the  window.  Here  is  a  sensory 
process,  followed  immediately  by  an  appropriate  movement 
of  voluntary  muscles.  Again  as  I  write,  a  word  comes  into 
my  mind  about  the  spelling  of  which  I  am  uncertain.  In- 
stantly I  turn  it  up  in  the  dictionary.  Here  is  an  idea  followed 
promptly  by  a  movement  of  the  volitional  kind.  As  I  proceed 
with  my  writing  I  come  to  a  point  where  I  must  decide 
whether  or  not  to  incorporate  a  certain  subject  in  my  text. 
The  merits  of  the  question  require  long  and  careful  consider- 
ation. Finally  I  decide  to  drop  the  matter  from  my  book, 
and  forthwith  my  writing  goes  on  upon  another  topic.  In 
all  the  cases  thus  far  cited  I  have  been  in  command  of  the 
motor  coordinations  needed  to  realise  my  purposes.  But  if  I 
suddenly  desist  from  writing  and  decide  to  step  to  the  piano 
in  the  next  room  and  indulge  in  a  sonata,  my  willing  be- 
comes a  mere  burlesque,  for  I  cannot  i)lay. 

We  may  safely  start,  then,  from  the  assumption  that  every 
voluntary  act  involves  the  j)resence  in  the  mind  of  sensory 
or  ideational  material  in  some  way  antiripatory  of  the  act. 
With  this  dmHrine  as  a  imiiit  of  departure  we  nnist  examine 
more  precisely  our  volitional  consciousness  and  its  relation  to 
our  niovciucnts.  So  far  as  the  "fiat**  re])resents  in  the 
author's  opinion  a  genuine  feature  of  volitional  processes,  it 
will  be  discussed  in  a  later  chapter  in  conntK-tion  with  the 
cons<'iousness  of  effort.  It  will  evidently  be  judicious  to  select 
for  our  present  study  acts  which  differ  as  widely  as  possible 
in  their  antecedents,  in  the  character  of  the  results  achieved, 
and  as  regards  the  musch^  employed  in  their  atx?omplishment. 
Let  us  first,  then,  consider  such  a  variety  of  voluntary  acts 
in  which  different  muscles  are  concerned.  Although  cast 
in  juTsonal   form,  the  descriptions  offered  arc  based   ujmn 
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exporimeiitd  mudc  by  a  number  of  observers.  The  reader  must 
coiii|mre  his  own  oxperioncc*  with  them. 

The  Sensory  and  Ideational  Elements  of  Control  Over  Vol- 
untary Acts.^ — \Vhi'ii  1  \\liih  to  .-iing  or  wliistle  a  mclorly,  I 
observe  that  the  appropriate  muscular  movements  follow  tho 
presence  in  my  consciousness  of  auditory  and  kinEe^thetie 
images,  I  m^'m  first  io  hoar  the  melody  mentally,  and  to 
feel  the  scnt^tiona  which  come  from  my  tJiroat  and  lips  when 
I  do  actually  sing  or  wliiatle.  After  I  have  once  started,  the 
Bound  of  the  notes  may  ijerve  to  awaken  the  movements  for 
their  proper  successors.  Jn  writing,  at  the  other  hand,  I 
observe,  especially  in  the  ease  of  words  which  are  difTictdt 
to  epell,  that  my  movemi^nts  are  more  or  less  controlled  by 
visual  imaLTcry.  I  get  a  glimpse  at  a  visual  image  of  the  word 
to  l>e  used.  In  thi*  coi^f,  however,  I  am  al&o  often  aware  of 
Auditory  images  of  tho  sounds  of  the  sequent  letters  as  they 
would  be  heard  were  the  word  being  spelled  aloud.  There  is. 
mon'ovpr.  a  rather  constant  escort  of  kin^pj^thetic  images  aris- 
ing from  the  influence  of  former  sensations  of  the  hand 
movements  employed  in  writing  the  word-  I  may  use  as  cues 
for  the  ensuing  movement  the  kinipsithctic  sensations  originat- 
ing in  the  muscular  cnutnictions  of  (be  hand,  from  the  alti- 
tudes it  assumes,  Kven  the  sound  of  the  scratching  of  the 
pen  may  be  utilised  as  a  means  of  control. 

Whenovor  tlie  coordinations  arc  very  familiar  and  habitual, 
as  commonly  occurs  in  writing,  the  mere  general  thought  of 
what  one  is  al>otit  to  write  will  serve  to  instigate  the  movement. 
In  such  cnj^cs  our  attetition  is  s^o  jixcd  ujion  the  meaning  of 
the  writing,  that  we  are  generally  entirely  oblivious  of  the 
special  form  of  control  involved.  The  mere  pronouncing  of 
a  word  or  the  use  of  any  understood  signal  may  elicit  the 
pro|>er  motor  attitude,  wluch  can  then  at  pleasure  he  con^ 
verted  into  movement.  Moreover,  in  Buch  habitual  coseSy 
lontf  tniiuR  nf  coordinations  nmy  Ivo  stot  in  inovcmont  by  a 
tsjnglc  cue  at  the  lH>ginning.    This  H(*rt  nf  thing  is  illustrated 
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by  our  ability  to  repeat  memorised  material  of  any  kiod 
whether  expressed  througli  hand  or  lips.  But,  if  examinc<l 
cxperiraentall}',  in  all  these  cases  short  of  pure  automatism?;, 
the  gwiding  support  of  the  accompanying  senae  processes  will 
be  found  indispensable.  Through  touch  or  vision  or  hearing 
we  must  be  ooeasionully  informed  of  our  progress;. 

In  throwing  at  a  mark  my  attention  is  almost  wholly 
absorbed  iu  looking  at  the  spot  for  which  I  am  aimiuja;-  'J'he 
conlral  of  the  Ihrowitig  movement  in  this  euse  is;  largely  from 
visual  sensory  currents,  diinly  reinforced,  however,  by  kin- 
[psthL'tic  imprcsaions  from  various  parts  of  the  body.  Jn 
jumping  fn>m  a  standing  jKiaitioii  there  is  first  a  visual  per- 
ception of  the  distance  or  height  to  be  cleared,  followed  almost 
instantly  by  a  setting  of  the  variows  uin^Ios  of  the  body 
iQvolved  in  the  act,  with  a  consequent  mass  of  kiniri^lhetic 
sonaory  impreesiong  aroused  by  these  muscular  c^ntratTtions. 
When  thestc  ijenfintiom*  have  reachorl  what  is  judged  to  he  an 
uilequflte  quality  and  intensity,  the  mind  says  '*go/'  and  the 
jumping  occurs. 

These  ilhistratinna  RUggest  that  sensational  or  ideational 
pnKvssea  may  bo  naed  indifferently  as  the  immediate  pre* 
cursors  of  coordinated  movements,  and  they  suggegt,  further- 
morCj  that  ony  kind  of  aettsory  or  itirafianni  v}fjtfnal  may  be 
used  in  this  way.  Our  cases  have  disclosed  auditory,  visual. 
and  kiniEsthetie  qualiticB,  but  a  further  search  would  liave 
revealed  still  other  forms. 

If  these  cases  seem  too  trivial  to  be  fairly  illustrative,  we 
may  turn  to  a  case  involving  some  aerioua  practical  conse- 
qutnccs^  «.  p„  the  consideration  of  a  lar*^©  investment.  It 
will,  however,  Iw  scon  at  once  that  such  a  rase  promptly 
reduces  (o  Uie  form  of  reasoning.  We  may»  therefore,  with- 
out more  ado  refer  back  to  the  evidence  which  we  presented 
in  our  drscu9»ion  of  that  aciivily,  to  show  tlmt.  so  far  as  we  are 
dealing  with  clearly  constrious  procesis,  meaning-bearing 
imagery  of  one  kind  or  another  is  a  constant  feature  of  it 
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Lmguislic  imagery  is  likely  to  be  conspicuous,  although  we 
have  se«a  that  certain  persons  are  so  absorbed  in  the  meaning 
of  tlieir  thoughts  as  ofton  to  be  oblivioua  to  the  character  of 
the  constituent  material.  We  shall  find  ourselves  on  such 
occasions  as  that  of  our  iltu^tratioD  passing  la  mental  review 
ideas  which  represent  the  pros  and  cons  of  the  |tropofied  in- 
vestment. Little  by  little  one  of  these  groups  of  ideas  begins 
to  displace  the  other,  and  to  become  more  firmly  organic 
in  our  couseiousnees,  until  at  last  the  opposite  group  is  alto- 
gether vanquished  and  devitalised.  The  expres^sion  of  our 
dccij?ion  may  take  verbal  forjn,  or  it  may  result  in  our  writ- 
ing a  cheeky  or  making  some  other  equally  significant  motor 
rc^fum^ie. 

Typea  of  Connection  Between  the  Sensory-Ideational  Ele- 
ments and  Movements, — Xow  if  we  call  to  mind  each  of  our 
illuiitratious  wu  sliiiU  notice  that  in  certain  eases  the  idea 
which  apparently  controlled  the  voluntary  act  was  an  idea  of 
the  movement  itself.  This  is  partly  true  in  the  case  of 
singing,  more  largely  true  in  the  case  of  jumping,  where 
periplicrolly  arouAtnl  impression!?  predominate  over  those  cen- 
trally aroused.  That  is  to  say,  in  certain  instances  I'tnat'^- 
ihetic  sensafions  and  imagcsi  furnish  us  the  material  by  mean« 
of  which  we  practically  anticipate,  and  so  control^  the  move- 
ment we  wish  to  make.  In  other  instam^cH,  however,  the  sen- 
sations and  ideas  have  to  do  primarily  with  the  results  of  the 
movements,  or  witli  something  connected  with  these  results 
in  11  secondary  fashion.  The  a^iditory  images  used  in  the 
cnntrol  of  singing,  whistling,  and  sometimes  writing  are  cases 
in  point.  In  controlling  vocal  movements  in  this  way  we  are 
employing  images  which  are  copies,  in  a  measure^  of  sensory 
impressions  made  Kpon  the  ear  by  the  vocalisations.  But 
when  the  hand  inovenicnts  of  writing  are  thus  controlled,  L  e,, 
by  auditory  cu<»s,  we  clearly  have  a  roundabout  connection 
between  vocal  spelling  movements^  with  their  auditory  conse- 
quences, and  hand  spelling  motions.      In   the  case  of  our 
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investment  decision  the  ideas  may  have  had  to  do  entirely  with 
tlie  conditions  of  the  markets,  the  vitality  of  our  own  bank 
account,  etc.,  and  the  act  which  expressed  the  decision,  c.  g., 
signing  our  name  to  a  check,  may  never  once  have  come  to 
mind  imtil  the  deed  was  about  to  be  executed.  We  must 
recognise  from  these  observations  that  tlie  ideas  and  sensations 
by  means  of  which  we  supervise  our  movements  may  be  of 
the  most  various  character,  and  their  relations  to  the  move- 
ments may  be  either  very  close,  as  in  the  case  where  they  are 
kina'sthetic,  or  indefinitely  remote.  James  employs  a  useful 
pair  of  terms  in  calling  those  ideas  of  movement  which 
originate  in  the  part  of  the  body  moved,  "resident,"  desig- 
nating all  other  ideas  which  arise  from  the  consequences  of 
the  movement,  "remote."  It  must  be  added,  however,  that  in 
practice  the  severance  of  the  two  from  one  anotlier  is  in  most 
persons  by  no  means  so  complete  as  his  description  implies. 
After  we  have  commented  upon  another  important  char- 
acteristic of  these  volitional  acts  we  must  attempt  to  discover 
just  how  it  comes  about  that  the  various  forms  of  sensation 
and  imagery  which  we  have  noted  attain  their  connection 
with  the  relevant  movements. 

Attention  and  Volition. — iloro  fundamental,  perhaps,  in 
volitional  ])rooesscs  than  the  c<mtrolling  imagery  is  the  fact 
of  attention.  Xo  idea  can  dominate  our  movements  which 
does  not  catch  and  hold  our  attention.  Indeed,  volition  as  a 
strictly  mental  afl'air  is  neither  more  nor  less  than  a  matter 
of  attention.  AVhen  we  can  keep  our  attention  firmly  fixed 
upon  a  line  of  conduct,  to  the  exclusion  of  all  coni])clitor3, 
our  decision  is  already  made.  In  all  didicult  decisions  the 
stress  of  the  situation  exists  primarily  in  the  tension  between 
the  ideas  representinjr  the  alternatives.  First  one  and  then 
another  of  the  possibilities  forces  itself  upon  us,  and  our 
attention  will  not  rest  for  more  than  a  moment  or  two  upon 
any  single  one. 

The  reaction  experiment  allows  us  to  study  this  play  of 
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attentinn  under  conditions  tif  lonlrol.  We  are  instructed  to 
make  a  given  movement,  a^ay  of  the  liand^  wlieo  a  definite 
fliguiil  \fi  iMTOPived,  perhaps  a  sound  or  a  light  The  time 
is  lueasuciifd  between  the  fei^^nii]  anil  our  rpsponae.  \Vp  find 
that  the  time  of  the  reaction  varies  greatly  in  dependence 
upon  tiio  direction  whitfi  wc  give  our  attention.  In  general 
it  is  shortest  when  we  attend  to  rhat  part  of  tlie  total  activity 
which  is  hasit  hahiluaL  We  iiiay  hud  our  attention  naturaJlv 
tending  to  fall  upon  the  movement  to  be  mado.  In  this  case 
if  we  try  to  attend  to  the  acnind  or  liglit  and  make  a  "gensory" 
reaetjoD,  we  shall  react  more  irregularly  and  oftan  more 
slowly.  ]^Iost  people  are  disposed  in  such  cases  to  attend 
to  the  movement  anil  this  "tnotor'*  form  of  n-aelion  is  gener- 
ally in  conse<[uence  faster.  Aa  habituation  proceeds  it  will 
become  a  matter  of  indilTerence  to  wliieh  part  of  the  act 
we  attend.  The  whole  thing  will  liave  tjeeome  highly  ntUo- 
matic.  It  must  not  t>e  overlooked  that  listening  or  looking 
involves  motor  prot*esses»  involves  atlitudes,  just  as  truly  as 
moving  the  hand.  The  distinction  between  "j^enjwirv**  and 
**mi>t(>r"  reactions  is  really  a  distinction  between  two  kinda 
of  motor  reactions,  a  less  habitual  and  a  more  habitnal,  or 
posnibly  betwirn  two  equally  habitnaL 

The  cliaptcr  upon  attention  brought  to  our  notice  a  num- 
ber of  reasons  for  believing  this  process  to  trf>  a  nnivprpal 
feftture  of  eonscioiisness,  and  we  can  feel  no  surpriee»  there- 
fore, to  find  it  playing  a  dominant  role  in  volition  whero 
conR^ioiisnes^  displays  its  mo&t  significant  charaelerieties.  It 
is  by  means  of  our  ideas  that  we  anticipate  tlie  future  and 
project  for  oureelvea  the  lines  of  our  conduct,  but  it  ia  by 
means  of  attention  that  we  actually  succeed  in  making  some 
one  of  the  anticipatory  ideas  real  in  the  form  of  action. 
Attention  mnst  have  something  to  work  upon,  and  this  some- 
thing  is  Huppliod  in  the  form  of  sensational  ami  ideational 
pre!<^*n  tat  ions.  Attention  is  the  fiinetion  in  which  mental 
jxjseihility  becomes  motor  actuality.    With  this  fact  in  mind, 
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our  next  business  must  be  tlie  tracing  of  the  tlevelopment  by 
meariK  uf  wliitb  the  various  kinds  of  idoas  which  we  find 
ouD^eivt^s  using  to  control  our  movementa  come  to  have  tliisj 
pwuliar  power.  Thia  undertaking  involves  our  turning  backr 
to  the  conditions  in  infancy  and  early  childhood,  during  which 
most  of  our  important  coordinations  are  e^tabli^^hetL  The 
primary'  steps  in  volitional  development  are  devoted  to  gaining 
control  over  bodily  movements. 

Tranaition  Prom  Random  to  Controlled  Movements. — We 
have  already  had  oeca!?ioa  in  earlier  eliaplers  to  inventory  tlifl< 
capital  of  motor  coordinations  with  which  the  new-bom  bahc 
18  endowed,  and  we  liave  found  tt  confined  to  a  few  simple 
reflex  muvement*i,  for  the  most  jiart  poorly  executed,  to  a  few 
poFfiibty  "spontaneous  movement^'  and  to  a  store  of  auto- 
matic activities  concerned  with  respiration,  esroulatton,  and 
nutrition.  Voluntary  action  in  any  proper  eense  is  wholly 
wanting,  and  this  linds  its  immediate  explanation  in  two  con- 
siderations: (1)  the  psycholnfjieol  ffiet  tliat  voluntary  action 
implies  action  toward  &oiue  rcLo^fnised  end  which  the  abftenc* 
of  GXpericnce  ueceasarily  precludes;  and  (2)  the  phyaiologi- 
ci)l  fact  that  tlie  cortical  centres  are  etill  too  rm|K'rfectly  de- 
veloped to  alTord  int4*rconnection3  between  the  sense  organs 
nnd  the  voluntary  muscles.  The  latter  ctmsideration  is,  of 
ciiurae,  fatal  to  any  immediate  development  of  voluntary  con- 
tni],  hut  even  were  the  nervous  sys^tem  funetinnally  mature  at 
birth,  the  first  difflculty  would  prevent  the  rapid  Gstablisbing 
of  such  control.  In  our  dewriptton  of  impulsive  activities  in 
chapter  II!  we  noticed  that  little  by  little  the  merely  random 
movementa  of  infancy  become  coordinated  with  reference  to 
certain  sorts  of  stminli,  untfl  by  tJie  end  of  the  third  or  fourth 
iveck,  with  most  children^  the  eye  raovements  can  be  cou- 
trolled,  and  by  the  end  of  the  twenty-fourth  month  all  Ihe 
more  important  rudimetitary  muscular  movements  can  he 
cTCcuted.  Now,  what  arc  the  Intermediate  steps  Ijctwecn  thia 
penod  of  merely  reflex,  or  random,  impulsive  activity  with 
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which  the  child  k'gins  life,  and  the  period  of  voluntary  motor 

control  y 

Elementary  Frinciple^  of  Iransition. — We  [iiaj  lay  ilowc 
Uvo  gononil  propositions  to  stan  with,  which  must  be  coattuu- 
ully  Ixirne  in  minU  in  order  to  avoid  inisappruhcnsitm.  The-se 
prinoiples,  "which  are  sustained  by  all  obaervation,  are:  (1) 
that  all  voluntary  control  is  built  u\khl  &  foundation  of  move- 
ments which  are  already  going  on  in  an  uncontrolled  im- 
pulsive way;  and  (2)  that  the  development  of  control, 
although  from  the  l>eginning  it  extends  in  a  measure,  per- 
haps, to  all  the  voluntary  musclee,  proceeds  more  rapidly, 
now  in  one  group  and  now  in  another.  Broadly  spoaking, 
the  hir^'LT  niusc^lcB  an?  first  brought  under  accurate  control, 
while  later  on  the  more  delicate  movements  of  the  small 
muBcics  arc  acquired  ;  a  fact  which  should  be  taken  into  ac- 
count in  the  early  occupations  of  children.  This  law  of 
pcrioilic  or  rh>ihmic  growth  characterises  all  mental  and 
hoilily  development*  A  child  may  have  fairly  good  control  of 
it^!  eye  movements,  while  the  arm  ruovi*iucul5  are  still  vague 
and  inaccurate;  and  it  may  have  acquired  considerable  dex- 
terity with  its  hands,  while  still  unable  to  command  its  foft 
with  mucli  success.  Yoliliou  must  not,  then,  be  th*mght  of  an 
a  j»r4xe.<s  in  which  consciousness  somehow  brings  into  life 
mdvcnicnls  which  previously  did  not  exi^t.  The  prolilera  of 
the  evolution  of  control  is  primarily  the  problem  conmnited 
with  tlie  cimrdinating,  in  reference  lo  certain  ends,  of  raove- 
mi-nts  ahvady  occurring  in  an  uncoordiuatetl  way.  We  are 
under  no  olilxyalum  io  ejpJain  the  cjcii^tcncc  of  (he  move- 
Titniis.  They  are  already  in  e^'idence.  Our  prohlem  is  simply 
concerned  witli  the  mflhitd  af  Un'ir  ^JtstemdUsaiion,  and  their 
orttunisafioti.  hi  ct/titwvfion  tritb  ronsaou^nesjt. 

Law  of  Excess  Discharge. — Althouj.'h  we  have  in  chapter 
III  alrt'jidy  noticed  nuiny  of  the  significant  tads  involved 
in  the  jinKT.^,  we  luny  profitably  examine  again  a  case, 
illustrative  of  one  typical  form  in  which  conind  over  these 
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unordered  movements  is  secured.  Let  us  suppose  that  & 
bright  and  noisy  rattle  is  presented  to  the  notice  of  a  child 
who  has  learned  to  focus  his  eyes,  but  who  is  as  yet  imable  to 
reach  intelligently  for  objects.  How  does  the  child  learn  to 
grasp  such  an  object,  which  he  sees  and  hears?  The  rattle 
stimulates  at  once  both  eye  and  ear.  The  child's  first  reac- 
tion is,  perhaps,  one  of  astonished  inspection,  as  he  gazes  at 
this  unfamiliar  thing.  The  noise  continues  and  the  bright 
colour  catches  the  attention.  The  sensory  currents  from  the 
two  sense  organs  find  no  adequate  drainage  channels  in  the 
motor  attitude  involved  in  watching,  and  they  begin  to  over- 
flow into  other  channels.  The  pathways  leading  to  the  j)ro- 
duction  of  random  impulsive  movements  are  pervious  and  the 
overflow  from  the  sensory  disturbances  naturally  tends,  there- 
fore, to  pass  off  in  these  directions.  Consequently  we  pres- 
ently see  that  the  child  is  moving  hands  and  arms  and  head 
more  or  less  violently,  and  often  the  muscles  of  the  trunk  and 
legs  are  also  much  affected. 

First  Accidental  Success. — At  first  these  movements  are 
inevitably  spasmodic,  vague,  and  uncoordinated.  They  sim- 
ply suggest,  as  we  observe  them,  some  sort  of  explosion  in 
the  motor  centres.  But  the  continued  presence  of  the  rattle 
for  a  few  moments  is  very  likely  to  result  in  some  movement 
of  the  arms  adequate  for  grasping  it. 

The  first  step,  therefore,  in  securing  voluntary  control  of 
the  hand  and  arm  under  such  circumstances  is  based  u]>on  the 
tendency  of  the  sensory  stimulations  to  produce  diffused 
motor  discharges  throughout  many  muscles  of  the  body. 
Certain  of  these  motor  activities  result  in  changing  the  stimu- 
lus in  some  way.  The  next  problem  is,  therefore,  concerned 
with  the  conscipiences  of  this  fact,  which  in  the  case  of  our 
illustration  consists  in  the  successful  gra8|)ing  of  the  rattle. 

Pleasurable  Tone  of  Accidental  Success. — Wlien  the  rattle 
is  actually  gras|>ed  we  have  a  new  stinuilus  immediately  in- 
troduce<l.     In  place  of  the  rattle  secn-and-heard,   we  have 
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HOW  the  rattle  ftjlt-and-beard-anJ-seenHDoWug-witli-the-hand. 
These  dietineiions,  of  course,  pamiot  exist  for  the  baby  with 
any  such  dcfinitouess  as  they  du  for  us  \vho  arc  looking  on. 
But  lliey  o-Xisit  as  ditTerem-es  actutiUy  sfuscd.  howovt-r  iuad^ 
quately  they  might  be  dt;scribed,  supposing  tho  child  were 
able  to  t-xpres-i  himself.  The  mere  clmnge  of  ilio  t^tiinulus 
visually  attended  lo  11111?!^  then,  under  the  BUp|Ki9ed  eondi- 
tioDs,  serve  momentarily  at  least  to  intemsify  the  child's  atUn- 
Hon  to  tho  tolal  situation-  Furthermore,  the  gra^pin;:  of  the 
obje<Hj  involving  as  it  does  a  definite  motor  coordination  of 
an  efficient  kind,  ia  prr  se  agreenhle,  k  p.,  it  is  a  normal 
activity  of  funvtions  (in  this  instnnee  instinctive)  ade<[uate 
I'D  the  demands  laid  upon  tfu-io.  The  result  of  sucfoss  in  tho 
reaching  and  grasping,  with  it;*  agreeably  heightened  con- 
scious tone,  will  accordin;;ly  accentuate  the  disposition  to  iix 
in  the  form  of  habit  ilii?  total  series  of  reactions  which  have 
led  up  to  this  particular  outcome. 

Progress  After  First  Snccess.^ — From  tliif  point  on  progresa 
ia  generally  •t-law  and  tentalivc,  a:^  it  is  in  the  Icarniug  proe- 
fesses  of  animals.  difTerin;?  markedly  in  this  respect  from 
certain  features  of  ilie  prooe.ss  by  which  adnlt^  l(\trn  new  co- 
ordinations. When  the  co^>^dinatioIl  is  actimlly  well  matured, 
tu'o  striking  charaeteristies  dietint^i&h  it  from  the  prede- 
cessors out  of  which  it  has  grown.  It  is  accurate,  not 
hesitant  nor  vague,  and  it  involves  on/ry  the  muscleg  fuitutUif 
necesftary  for  its  performanccj  instead  of  many  others  in  vari- 
ous parts  of  the  body*  How  have  these  useless  mnvernenta 
been  eliminated?  We  cannot  reply  to  this  queittion  with  as 
Tfiuch  detiJiitcncHs  and  detail  as  i^  desirable,  but  the  general 
nature  of  the  [irm-e^s  secni^  lo  lie  snraewhjit  a^;  follows. 

Elimination  of  Useless  Movements, — The  baby's  conscions- 
^€^  h  idl  the  (inie  vividly  enli'^ted  In  the  movements  which 
he  ia  making,  but  the  rattle  furnishes  the  constant  focus  for 
these,  and  for  tfie  habv's  nttontion.  Of  all  the  movements 
which  are  nnule,  (hoac  are  m<j*t  likely  to  be  noticed  which  are 
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jjiust  intimately  connected  with  the  iujiucdiute  field  of  atten- 
tictn.  Ne<?d]esB  to  aay,  these  art?  the  movenieats  of  tlie  child's 
own  hands  and  arms,  which  he  must  see  whenever  they  chance 
to  approach  the  rattle,  and  of  which  he  muat  bu  vaguely 
aware  as  often  as  they  move.  So  fnr,  then,  as  the  rattle  is 
the  centre  of  the  baby's  attention,  those  sensations  mil  re- 
ceive most  emphasis  iti  cotiscwttstuss  which  are  moai  imme- 
diately connected  with  it,  whirk  I'oalcsrr  moxt  rendity  with 
it  into  a  single  experience,  changing  when  it  changes,  re- 
maining unchanged  when  it  is  unchanged. 

Once  again,  let  it  not  be  6up[H,jged  tliat  Ave  are  for  a  moment 
ofTering  euch  an  analysis  as  tho  above  as  an  account  of  any- 
thing present  reflectively  to  the  child.  Hie  naiveti^  may  he 
as  great  as  possible.  We  arc  simply  describing  the  kind&  of 
&an£aiiona  which  must  apparently  get  most  conspicuouB 
representation.  The  sittiatlon  seems  to  hinge,  for  tho 
fvplanation  of  its  development  into  controlled  move- 
ment, with  iapFG  of  useless  movement^t  upon  the  pleasurable 
fixation  of  attfrdion  on  the  rattle  and  the  consequent  empha- 
aia  of  all  sensations  caused  by  movements  affecting  thi* 
centre  of  attention.  Such  movements  aa  regularly  affect  the 
rattle  are  thereby  necessarily  emphasised,  so  long  as  the  rat- 
tle 16  the  object  of  atttnition,  and  the  prediaposilion  for  the 
sensory  irapulacs  to  drain  out  through  them  in  heightened. 
The  others  fall  away  largely  because  the  neural  energy  is 
adequately  provided  for  in  these  new-fonncd  pathways.  But 
they  do  not  fall  away  at  once,  and  tlie  effective  coordination 
h  not  set  up  at  once.  The  proet^ss  is  slow^  and  gives  every 
indication  of  being  a  real  growth. 

The  Caa«  of  IdeatioRal  Control. — Our  explanation  thus 
far  has  l>ec'n  cast  in  terms  of  the  law  of  habit,  operating 
under  the  intensifying  etfecls  of  agreeable  attention  u}>on 
motor  dis(.'hargea  of  ati  impulsive  and  excess^discharge  type. 
It  Buggeetti  an  explanation  of  how  it  might  come  about  that 
when  an  interesting  object  is  placed  before  a  child  he  might 
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be  able  to  reach  it.  But  what  explanation  does  it  afford  of 
the  ability  voluntarily  to  control  the  hand  and  arm  move- 
TtientB  of  this  kind  when  a  stimulating  object  is  wanting? 
How  does  it  account  for  the  origin  of  such  ideational  control 
fts  was  evidenced  in  our  analyBis  of  adult  volition  at  the  he- 
winning  of  the  chapter? 

The  facts  upon  wliieh  the  correct  explanation  rests  Trere 
discussed  in  the  chapters  beginning  with  perception,  memorvj 
pud  imapnation.  All  centrally  initiated  imagery  is  nlti- 
jnately  derived  from  antecedent  sensory  sources,  and  like  ii5 
seiiflory  precursors  it  all  tends  to  be  converted  sooner  or  later 
into  motor  nctivit}'.  In  asking  hnw  ideas  come  to  set  up 
moveinipnta  therefore,  our  only  problem  is  how  particular 
ideos  come  to  be  followed  by  particular  appropriate  move- 
ments, The  tpndency  to  produce  motor  changes  of  some  kind 
is  an  innate  characteristic  of  all  imagery  processes.  In  this 
senae  all  our  ideas  are  motor.  Or,  as  certain  psychologiata 
would  put  it,  all  consciousness  is  conative.  The  real  question 
is,  why  an  idea  should  ever  fail  to  produce  a  movement,  and 
we  anticipate  our  discussion  so  far  as  to  eay  forthwith  that 
such  failure  is  due  simply  and  solely  to  the  inhibiting  effect 
of  fome  other  sensational  or  ideational  process,  which  is  also 
frtniggling  for  motor  expression. 

This  assertion  finds  intereating  confirmation  in  the  dis- 
position of  many  children  to  think  out  loud.  The  absence  of 
inhibiting  ideas  results  in  the  expressive  movements  of  enun- 
ciation. Imperfect  inhibition  is  shown  by  persons  who 
move  the  lips  when  absorbed  in  thinking  or  reading,  without 
actually  speaking.  ^'Muscle  reading-"  depends  upon  the  same 
principle*  If  one  think  intently  of  a  hidden  object,  it  is 
practically  impossible  to  avoid  making  movements  toward 
it.  By  means  of  these  slight  movements  the  ''^operator'*  is 
enabled  to  locate  it.  Acta  of  this  kind  are  sometimes  called 
idco-mntor  and  are  cited  as  eviilence  of  the  normal  form  of 
volition,  t,  e.j  an  idea  directly  followed  by  action. 
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Keuzal  Habit  and  Ideational  Control. — ^The.  explanation  of 
the  fact  that  such  ideas  are  able  to  call  forth  the  movements 
desired  seems  to  rest  wholly  ujwn  the  principle  of  neural 
habit.  The  appearance  in  consciousness  of  the  idea  of  the 
movement  means  in  the  first  instance  a  re-excitation  neurally 
of  a  certain  central  portion  of  a  sensory-motor  arc.  Granted 
that  such  an  excitation  takes  place,  whatever  its  neural 
antecedents,  we  can  feel  sure,  from  the  polar  nature  of  ner- 
vous currents,  that  it  will  ultimately  produce  motor  effects. 
The  ideational  process  simply  reinstates,  as  we  have  so  often 
noted  heretofore,  the  latter  portion  of  a  previous  sensory-motor 
process.  This  relation  is  exhibited  graphically,  although 
with  extreme  simplification  of  the  actual  facts,  in  the  accom- 
panying diagram    (figure  62),  in  which  SSSM  represents 


Fia.  *i2.  The  pnllnvay  from  iS  to  M  reprosontn  the  eourse  of  a 
sruftortf  >tiiiiulu9  p;ii*smg  from  a  nense  organ  to  a  muscle 
tliroiigl)  (iuiiral  iM*ntres.  The  pathway  /  to  .1/  represents  the 
eoiirs*'  of  an  idrationathf,  or  ccntralttf,  aroused  neural  activity 
traversing  in  part  the  same  pathway  as  the  previous  sensory 
stimuhis,  and  iri»uing  in  the  8ame  muscle. 

the  course  of  a  sensory  impulse  forward  into  a  cwrdinated 
reaction;  and  IIIM  represents  the  same  reaction,  but  in 
this  case  with  its  initiation  in  an  imajre  or  idea.  If  it  be  ad- 
miued,  then,  tliat  we  have  already  discovered  the  essential 
s1e]>s  in  the  process  by  which  movements  becr>me  coordinated 
in  reference  to  certain  sensory  stimuli,  it  follows  inevitably 
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from  the  considerations  which  we  have  brought  forward  in 
earlier  chaptera  that  a  re-excitement  of  the  central  regiona 
concerted  with  these  sensory-mo  tor  coordinations  will,  iinler 
inhibited  in  some  definite  manner,  reprodiico  the  same  motr 
relictions.     Ideaa  are  the  conscious  factors  in  such  c^Dti 
excitations.    The  idea  of  a  niovemeat  is,  neurailj  consider* 
the  beginning  of  that  movement.     By  means  of  astjocialioi- 
ideas  which  are  in  any  vital  way  connected  with  moYement: 
may  uUimately  be  used  to  jm^duce  llieni. 

Feeling,  Emotion,  and  Sentiment  in  Volition. — Althougli 
but  little  exph'cit  atteuLion  hii^  hecn  called  to  the  matter,  it 
iiiiifit  be  olivious  that  feeling,  emotion  and  sentiment  are 
IrememltJusly  imporlimt  ddenniiiants  of  vulitifm-  Many  of 
the  emotions  we  have  foiirnl  possessed  of  native  motor  ex- 
pressions. Stron;?  feeling  of  every  kind  is  distinctly  motor 
ic  tendency.  Pleasure  und  pain  arc  cardinal  factors  in  gnid- 
ing  conduct.  While  all  this  h  adtnitted,  and,  indeed,  in- 
siE^ted  upon,  it  must  not  be  forgotten  that  in  so  far  as  volitior 
ii  a  process  in  which  we  anticifmte  actions,  it  must  involve 
perceptions  and  ideas.  It  ig  tljei^  elements  in  our  feelings 
and  emotion*  by  means  of  which  we  succeed  in  making  ap- 
propriate and  elleetive  rcisponpes  to  ;?iven  situations,  rather 
than  random  one?.  Emotion  and  feeling  are  indeed  dynamic, 
but  they  have  definite  direction*  We  arc  afraid  of  some 
specific  thing.  We  are  covetous  of  ?oiue  purtirttfar  honour. 
The  object  toward  or  away  from  whit-h  we  feel  imjjelled  Is 
represented  by  eome  perception  or  idea*  and  it  is  these  de- 
menli*  in  the  emotion  which  give  if  cfTective  dirertion.  To 
eiiy,  thcn^  that  an  emotion  or  a  fe'»!ing  nr  a  sentiment  may 
determine  a  voluntary  act,  is  only  to  say  that  a  certain  form 
of  perception  or  idra  may  do  80.  It  ii^  therefore  unneces- 
sary to  add  nnythinw  on  this  score  to  our  previous  account  of 
tlie  elementary  features  »f  volition. 

The  learning-  of  New  Coordinationa  by  Adults. — It  will 
u  iiionKiit  at  this  point  and  examine 
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certain  peculiflrltics  of  adiiU  processes  of  learning.  It  haa 
sometimes  been  maintained  that  adulta  in  learning  any  ncv 
coordination  avail  themf^elveSj  firfit,  of  the  ''Resident''  imagery, 
t.  e^i  that  which  represents  the  kinteHtlietic  sensation  of  the 
moving  port;  and  that  after  the  coordination  has  been  tjstab- 
lished  they  resort  to  "remote**  ima^^ery,  i.  e.,  that  whieh 
represents  the  sensory  efleet  of  tlie  movement  upon  genee 
organs  other  than  tlio,^  in  the  part  of  the  l>ody  moved.  There 
ifl  undoubtedly  a  measure  of  truth  in  this  formulation,  but  it 
requires  some  modification  before  ive  can  accept  it.  If  we 
examino  the  fat^ts  in  the  case  of  acquiring  a  new  series  of  co- 
ordinations, such^  for  example,  as  playing  the  jiiano,  we  find 
veJ7  great  individual  variation,  but  in  general  the  process 
is  of  the  following  character: 

We  first  eni[»toy  the  visual  impresaion  to  guide  us  as  to 
the  proper  iwBition  for  our  hands.  We  then  attempt  to  secure 
a  distinct  tactual-kina^sthetic  impression  of  the  hand  and 
fingers  when  their  position  is  correct  for  securing  certain 
rcsultfl,  e,  g.,  playing  the  acale.  For  a  long  lime  the  proper 
playing  of  the  scale  requires  the  control  of  both  the  visual 
and  the  taetual-kina?athetic  pntcesses,  one  of  whieh  is  resi- 
dent and  one  remote.  Moreover,  it  is  visual  and  kina^s- 
thfctic  sensory  elements,  rather  than  images  or  ideas,  which 
are  employed  at  the  outlet.  After  the  coordination  i&  fairly 
well  established,  the  sensory  control  may  be  disregarded  and 
either  kind  of  imagery  may  then  be  employed  to  dise}mrge 
the  movement.  As  a  matter  of  fact,  when  this  stage  ia 
readied  another  and  more  remote  form  of  imagery  generally 
steps  in  and  takes  command — if,  indeed,  it  has  not  partici- 
pated earlier.  Playing  commonly  is  done  from  a  printed 
score,  and  always,  save  upon  a  few  humanely  constructed 
instruments,  produce*  sound*  When  the  control  of  the  finger 
movements  ia  highly  developed,  the  sight  of  the  score,  the 
visual  image  of  it»  or  the  auditory  image  of  the  sound  of 
tbe  coiniKJsition,  may  serve  entirely  well  to  bring  about  the 
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moveraenlSj  which  seem  to  *Hake  care  of  themselves^"  as 
we  say. 

It  appears,  therefore,  that  the  change  ia  the  form  of 
itnagpry  which  we  employ  in  the  control  of  our  movementa  ia 
not  to  be  describeil  Tiierely  in  tyrms  of  a  transfer  f ram  resident 
to  remote.  The  sequence  of  events  in  the  most  higlily  devel- 
oped cases  seems  lo  bo  of  this  character,  t.  e.,  reeident-and- 
remote-sensations  immediately  connected  with  the  movcmentis, 
resident-and- remote-ideas  imineiliately  connected  with  the 
movement,  remote-sensations-and-idoas  mediately  connected 
with  the  movement.  The  clue  to  the  several  steps  in  the 
onward  progress  will  generally  be  found  in  inquiring  where 
one's  interest  ia  located  at  the  moment  So  ]ong  as  this 
is  necessarily  in  the  movement  itself  whose  control  we  de- 
eire,  the  psychological  elements  will  all  be  found  gathered 
about  this*.  Some  of  them  will  be  resident,  some  remote. 
The  moment  the  movement  ia  mastered,  however,  interest 
generally  moves  forward  to  the  application  of  the  movement 
in  some  larger  undertaking,  and  at  this  stage  the  mental  ele- 
ments whic!i  refer  to  the  movement  and  bring  it  into  opera- 
tion may  be  only  remotely  connected  with  it.  But  the 
connection  ia,  nevertheless,  real,  however  seemingly  remote, 
and  the  appropriate  muscular  activity  never  follows  an  idea> 
unless  one's  previous  oxjierience  has  in  some  fashion  or  other 
established  a  nexus  of  the  habit  type.  The  functional  or- 
ganic connection  between  such  ideas  and  their  motor  expres- 
sions is  just  aa  genuine  as  that  displayed  by  any  other  kind  of 
ideo-motor  fusion*  It  is  only  from  the  standpoint  of  the 
outside  obaerver,  who  either  does  not  know  or  else  neglects 
the  antecedent  development,  that  the  two  things  appear  re- 
mote and  disconnected  from  one  another. 

The  Disappearance  of  Conacionaneas  From  Controlled  Co- 
ordinationa, — We  must  emphasise  once  again  one  of  tlie 
rudimt-ntary  facts  about  the  establishment  of  motor  control. 
We  have  repeatedly  had  occasion  to  remark  that  coneeiousnesa 
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tends  to  disappear  the  moment  that  ph)'siological  conditions 
are  established  adequate  to  the  supervision  of  the  various 
motor  adjustments  necessary  to  the  organism.  The  case  of 
volition  affords  the  conspicuous  and  typical  instance  of  this 
disix)sition.  AVhen  a  special  foi  m  of  motor  activity  is  needed, 
attention  steps  in  and  the  ])sychophysical  processes  which  we 
have  just  described  c()oiK»rate  to  etrect  a  satisfactory  coordina- 
tion.  This  coordination  is  then  deposited,  so  to  s|>eak,  in  the 
nervous  system  in  the  form  of  a  hal)it.  Wlien  further  or- 
ganic demands  arise,  this  habit  is  ready  at  hand  and  capable 
of  being  eniployed  witli  a  minimum  of  conscious  control.  In 
this  way  consciousness  is  over  pressing  onward,  supported  by 
the  reserve  forces  of  habitual  coordinations,  which  can  at  any 
moment  be  summoned  in  tlie  concpiest  of  now  realms.  Voli- 
tion has  thus  no  sooner  estaltlisluHl  a  hal>it,  than  it  turns  about 
and  employs  the  habit  as  a  tool  in  the  construction  of  larger, 
more  extensive  habits. 

In  adult  life  almost  all  of  one's  important  decisions  are 
carried  out  in  a  practically  automatic  manner  by  established 
coordinations  of  the  luibil  tyj)o.  AVriting,  reading,  walking, 
talking — w^uit  is  there  that  one  does — which  does  not  in 
the  last  analysis  reduce  to  the  use  of  ac(piired  habits;  and 
for  tlu^  actual  execution  of  the  muscular  movements  the  most 
fleeting  and  inctmspicuous  cues  are  often  adequate,  because 
of  their  habitual  character.  The  ethical  ami  pedagogical 
iiiiportance  of  this  absolutely  fundamental  nature  of  habit, 
upon  which  we  enlargcHl  in  chapter  HI,  must  be  obvious. 
When  viewed  in  this  way  one  sees,  too,  why  volitional  proc- 
e-i^os  seem  at  first  sight  to  have  so  much  of  the  miraculous  in 
them.  Why  and  how  should  the  mere  flitting  of  an  idea 
thrnugh  my  mind  lead  to  such  remarkably  complex  and  well- 
adapted  acts  as  the  singing  of  an  aria,  the  paying  of  a  bill, 
etc?  The  answer  is  literally  impossible,  unless  we  turn  luick 
and  (race  the  progress  stcj)  by  step  through  whieli  the  coor- 
dinations have  become  established  and  come  into  functional 
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connection  with  particulfir  ideas.  When  we  have  made  such 
an  approach  to  the  problem  as  thifi,  the  solution  ie  seen  to 
invalvo  <lctinite  and  inlelli^ihle  laws  oijcrtiting  in  a  fixed  and 
definite  way. 

Volition  and  the  Types  of  Imitation. — It  will  be  re- 
called tliat  W(*  classified  one  form  nf  iinitutinn  aiiion<j  the 
impulsive  types  of  reaction.  Psychologists  are  at  variance 
witTi  one  anndior  as  to  it*  in-itinctlve  nature.  U  will  appear 
when  wc  take  up  the  discus&ion  at  this  point,  at?  it  did  in  (lie 
chaf»ter  on  instinct,  that  certain  varieties  of  imitation  are 
undouhtcdiy  not  instinctive  in  any  demonstrable  manner, 
whereas  certain  other  varieties  of  it  sirongly  suggest  this 
origin.  Moreover,  certain  form.^  of  reaction  which  liave  t>een 
called  imitative  are  characteriswl  by  the  mere  repetition  of  a 
niovement  regardless  of  lis  immediate  provocative,  imitaiion 
in  the  more  customary  and  limited  sense  applies  properly  to 
cai^  in  which  the  action  of  some  second  person  is  inlention- 
olly  copied — in  purpose  if  Dot  in  fact.  It  mus^^t  also  lie 
added  that  whereas  imitation  in  the  common  implication  of 
the  term  applies  to  act3  done  consciously  and  with  dclinile 
intent^  certain  imiTulive  reactions  are  apparently  executed 
witiiout  any  explicit  purpose  and  with  a  minimum  of  con- 
scious supervision.  Th**se  complexities  in  the  mmlern  mean- 
ing ascribed  to  the  term  "imilation"  neoil  to  be  borne  in 
mind^  if  one  is  to  avoid  confusion.  This  is  e-«pecia]ly  true 
when  one  is  referring  to  such  acts  for  light  upon  the  mode 
in  which  vofimtary  control  is  attained. 
Primary  Imitation. — The  repetition  of  monosyllables,  such 
dn-da,  which  many  hahies  indulge  in  lon»r  iH^forc  tliey  he^in 
use  vocal  sounds  intelligently,  may  serve  to  itlnstrate  the 
iirst  type  of  imitative  acts.  Sometimes  these  sounds  are 
closely  t^imilar  to  certain  words  which  the  child  may  have 
heard.  Bat  it  seems  tpiestionable  how  far  the  term  imitation 
can  fairly  be  applied  to  act^  of  this  character  Tn  any  ca<e 
they  belong  to  the  form  of  activity  which  Mr.  Baldwin  has 
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diibbcd  ^'circular  reactions."  Tlie  articulatory  mavemente, 
oiK'e  they  are  made,  produce  auditory  and  kinicfltlietic  scbbOt- 
tiunri.  These  sensory  etimulationa  drain  out  again  through 
(he  already  jiervious  pathwaya  ieadtug  to  the  same  muscles, 
aiad  so  the  process  goog  on  more  or  less  indefinitely,  Sucii 
ein(ilovmL'iit  of  tlie  iuusl^Ius  is,  within  the  limits  of  fatigue, 
pvr  »e  agrt'cablc,  and  we  must  suppose  that  even  though  the 
fiinctioQ  of  conik-iousness  undLT  these  circuinfitances  is  largely 
rtniiic'eJ  to  that  of  a  spectator,  it  neverthelesSj  as  spectator, 
indorj*es  the  on-going  activity  and  serves  thus  in  some  measure 
to  fix  in  the  habit  form  the  neural-motor  groupings  which  are 
concerned,  t-crtalnly,  wlien  one  can  get  the  child's  attention, 
the  movements  are  commonly  checked  for  the  time  being, 
thus  suggesting  that  in  some  way  they  are  after  all  in  a 
measure  dependent  upon  the  conscious  processes. 

Chai^cteristicft  af  Conscious  Imitation. — Conscious  inuta- 
ti<jn  of  copies  set  hy  other  persons  and  felt  by  the  child  to 
he  models,  which  he  strives  to  duplicate,  constitute  a  later, 
ntnre  complex,  and  possibly  more  important  form  of  action. 
Indeed,  Mr.  Baldwin  will  have  it  that  in  this  condition  we 
meet  the  real  beginning  of  volition,  and  to  it  he  assigns  the 
convenient  dcflignation  "per^if^tent  imitation/'  The  term 
"persistent"  emphasises  the  fact  that  such  imitative  move- 
ments are  made  again  and  again  in  the  face  of  partial  failure, 
until  success  is  finally  achieved. 

Tt  must  be  remembered,  however,  that  many  consciously 
imitative  acts  are  not  repeated,  or  at  all  events  are  repeated 
after  long  intervals  and  without  any  reference  to  their  previ- 
ous performance.  Thus,  a  child  may  make  a  definite  effort 
to  repeat  a  new  word  that  he  hears  his  parents  use.  His 
failure  may  be  ludicrous  and  it  may  l>e  weeks  l>efore  another 
effort  is  made.  In  the  case  of  older  children  and  adults  per- 
sistent imitation  is  an  omnipresent  phenomenon.  If  one  boy 
in  a  group  jumps  over  a  fence,  every  other  hoy  feels  himself 
under  obligation  to  go  and  do  likewise:  and  those  whose  efTorts 
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are  below  the  accepted  standard  of  excellence  promptly  devote 
themselves  to  oorrocting  the  defect,  adopting  for  their  pattern, 
ao  far  ag  possiblej  the  aehievemeat  of  the  leader  of  the  group. 
In  social  Jife  one  large  masis  of  people  is  always  engagyd  in 
attempting  to  follow  tlie  pace  of  the  leaders.  Each  Bniallcr 
group  lias  its  own  chief,  who  a^^ain  sets  tlu"  pattern  for  that 
group,  and  in  no  realm  of  life,  whether  sesthetic  or  religious, 
practical  or  theoretical^  are  we  ever  wholly  free  of  the  dis- 
poeiition  to  imitate.  What  is  the  actual  process  involved  in 
the  more  rudimentary  expressions  of  this  deep-seated  human 
tendency  ? 

The  proce&a  may  take  place  \mder  either  of  two  forms,  seem- 
ingly distinct,  hut  fundamentally  alike.  The  imitation  may 
be  diret^ted  to  repeating  certain  movements  t.  g.,  tlie  ge^^lurea, 
intonation^  or  facial  expresaion  of  sotno  other  person,  or  it 
may  be  concerned  with  the  production  of  a  result  sinular  to 
pome  standard  object  set  up  as  a  model,  e.  g..  a  letter,  or  a 
figure,  in  which  case  the  actual  movements  employed  may  Tary 
considerably  from  time  to  time  wilhont  seriously  Impairing 
the  integrity  of  the  copy.  Although  this  instance  uf  reprodue- 
ing  some  visible  outline  is  more  highly  evolved  than  certain  of 
the  earlier  forms  of  conscious  inittatiou,  it  will  serve  satisfac- 
torily to  exemf»lify  the  basal  facts  about  such  activities  and 
their  relation  to  developing  volition.  It  will  be  seen,  more- 
over, that  they  are  rjis^tingiiished  in  one  respect  only  from  the 
tyjie  of  developing  toordmation  which  we  first  dcscriljed,  i.  e., 
in  the  presence  of  an  external  standard  with  which  their  re- 
sults are  compared. 

A  young  child  learning  to  write  ia  commonly  given  a  copy, 
ond  then  the  teacher  takes  a  pen  and  demonstrates  how  it 
Fhould  he  held^  and  how  the  writing  movement  should  be 
made.  W)on  the  child  essays  his  imitation  tiie  u.iual 
result  IB  something  of  this  kind:  The  pen  i^  grasped  with 
nrcdlcsft  severity*  the  brows  are  wrinkled,  the  muscles  of  the 
body  are  tense,  the  breathing  is  spasmodic;  often  the  mouth 
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is  open,  and  the  tongue  is  discovered  to  be  making  futile 
movements  in  secondary  imitation  of  the  hand-tracing.  Evi- 
dently the  stimulus  has  resulted,  as  in  other  cases  which  we 
have  examined,  in  an  overflow  of  nervous  energy  into  muscles 
which  are  largely  irrelevant  to  the  success  of  the  immediate 
enterprise  in  hand.  The  product  of  this  effort  is  compared 
with  the  copy,  its  failure  to  comi)ly  with  the  original  is  noted, 
and  another  effort  is  made.  Or  the  repetition  may  be  forth- 
coming simply  because  the  act  itself  is  agreeable,  and  with  a 
splendid  disregard  of  any  disparity  between  copy  and  original. 
In  other  cases,  candour  compels  one  to  admit,  the  next  attempt 
is  made  under  the  influence  of  some  one  of  the  various  forms 
of  suasion  of  which  the  teacher  may  be  master.  When  the 
activity  goes  forward  of  the  child's  own  initiative,  however, 
and  when  he  is  left  more  or  less  to  himself,  he  slowly  manages 
to  improve  his  work  both  as  regards  faithfulness  of  portrayal 
and  as  regards  the  elimination  of  useless  movements.  Now 
this  result  is  achieved  in  much  the  same  manner  as  already 
described  in  connection  with  our  illustrative  baby  and  rattle, 
80  that  however  fundamental  these  conscious  imitative  proc- 
esses may  be  in  putting  the  child  in  touch  with  his  social 
surroundings,  the  method  of  procedure  adds  nothing  essential 
to  the  forms  we  have  already  studied. 


CHAPTER    XXI 

BELATION  OF  VOLITION  TO  INTEREST,  EFFOUT, 
AND  DESIRE 


The  foregoing  chapter  has  broiaght  to  our  notice  certain  of 
tlie  rudimentary  featnn^e  of  voluntary  action.  We  have  traoed 
the  general  development  by  means  of  which  impulsive  and 
other  primary  forms  of  movement  set  up  sensory  excitation, 
which  is  then  approprirttod  and  eonvc-rted  either  directly, 
or  indirectly  as  imager}',  into  a  raoehanism  of  eontrol  over  the 
movements.  We  have  also  remarked  the  tendency  of  atten- 
tion in  vohtion  to  produce  the  semi-conscious,  or  non-con- 
scious, quasi-automatic  acts  wliich  we  call  habits,  and  iU 
further  tendency  to  paea  on.  as  soon  aa  such  habitual  coordina- 
tions are  established,  to  the  fonnntjon  of  yet  other  halnts. 
In  the  present  chapter  wl'  nnist  exuriiiuo  certain  of  the  wider 
and  more  general  characterislics  of  volition,  and  especially  its 
rrtuli'ins  to  ofTnrt,  interest,  and  desire. 

Theory  of  Selective  Attention  in  Tolition. — When  we  do- 
Pcriljo<l  in  the  last  chapter  the  manner  in  which  choice  is  ac- 
compUshrd  by  nieana  of  the  selective  activity  in  attention, 
whk'h  rejects  certain  ideas  and  clings  to  others,  we  made  no 
special  attempt  to  explain  why  attention  displays  these  prefer- 
ences. Indeed,  no  ultimate  explanation  can  be  given  for 
these  decisions,  any  more  than  an  ultimate  explanation  can  lie 
given  for  the  constitution  of  the  sum  But  in  a  proximate 
way  we  cwn  get  at  the  reason^  and  we  find  it  is  connected  very 
cloflely  witJi  our  whole  view  of  the  nature  of  organic  life  and 
tJie  significance  of  mind  for  living  creatures. 
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Spontaneous  Attention. — In  our  account  of  attention,  early 
in  MiL'  b^Mjk,  we  C'liiphasistnl  tlio  biisa]  nature  of  what  wg  callwi 
Spontaneous  or  non-voluntary  attention,  i.  e.,  attention  directed 
freely  and  without  compuleion  in  a  manner  expressive  of  the 
mind's  inner  interests.  \Vc  have  recently  been  discussing  a 
parallel  fact  in  the  motor  region  under  the  name  of  impulse. 
Wlien  we  put  these  two  groups  of  considerations  together, 
we  find  that  the  organism  mauifeats,  both  on  the  psychical 
and  the  physiological  sides,  definite  projective  tendencies. 
Certain  kmds  of  movement,  certain  kinds  of  objects,  appeal 
Lo  us  at  once  natively  and  without  reflt'ction.  We  corae 
into  the  world,  so  to  gpcak,  witli  a  bias  already  favour- 
ing certain  experiences  at  the  cost  of  other  po9t«ible  one^. 
iSoreover,  wo  vary  from  one  another  very  markedly  ae  regards 
the  special  directions  of  this  bias.  So  far,  then,  as  choice 
comes  down  to  a  question  of  attention  to  ideas,  we  may  be 
sure  that  by  virtue  of  this  spontaneous  characteristic  of  atten- 
tion certain  ideas  will  from  the  first  be  given  preference  over 
others. 

If  we  take  the  situation  on  the  level  of  our  own  adult  con- 
sciousness, we  find  that  we  are  naturally  disposed  to  attend  to 
those  ideas  which  inimediat-ely  interest  us,  rather  than  to  those 
which  do  noL  But  when  we  ask  the  further  question,  why 
they  interest  us,  we  can  only  point  again  to  the  spontaneous 
and  impuleive  nature  of  attention.  \Vc  get  back  here  finally 
to  tlie  admission  that  both  the  liereditary  and  the  personal 
history  of  each  of  ue  has  produced  differences  in  our  impukive 
ami  spontaneous  modes;  of  acting  which  we  all  recognise  in 
one  another,  and  for  which  we  can  offer  no  detailed  e.tplana- 
tion.  Fortunately,  however^  we  c^n  point  out  somewhat 
more  intimately  certain  of  the  fundamental  features  of  in- 
terest as  a  mode  of  consciousness,  and  this  we  may  briefly 
undertake. 

Intereat^ — Interest  has  sometimes  be^n  treated  by  peycholo- 
gista  as  one  of  the  intellectual  feelings,    In  the  ca&c  of  mcr« 
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curiosity  the  reason  for  tliis  is  fairly  obvious.  Indeed,  we 
mentioned  curiosity  as  one  of  the?*?  feelings,  when  wo  were 
analysing  affective  consciousness.  But  if  we  consider  the  type 
of  interest  which  we  feel  in  an  nljsorbing  pursuit^  a  gnrae,  an 
experiment,  or  a  business  venture,  then  we  recognise  that 
such  interest,  however  truly  it  may  display  alTective  eharae- 
teriatics,  h  a  phenomenon  which  belongs  conspieuously 
among  the  conativc  processes  of  mental  life.  To  bring  out 
t[ie  point  it  is  sometimes  said  that  ^'we  may  givs  attention, 
hut  we  always  iaH  interest,"  This  statement  discloses  the 
positively  active,  self-expressive,  self-assertive  nature  of  in- 
terest. We  have  observed  that  attention  is  always  in  point 
of  fact  an  expression  of  organic  actiWty,  but  the  subjective 
dilfcrence  between  limitless  attention  to  a  tedious  subject  and 
the  kind  of  attention  we  give  to  things  which  interest  ua  ia 
nnmistakflble. 

Stimulus  of  Interest, — Like  other  psychical  experiences, 
interest  always  has  some  stimulus.  However  completely 
absorbed  we  may  conceivafily  become  in  our  owe  merely  sub- 
jective feehngs,  interest  alwa^'s  hae  some  object  to  which  it 
refers,  and  the  object  ia  definitely  recognised.  This  gives  ua 
at  once  a  point  of  identity  and  a  p:iint  of  differeace  between 
interest  and  pure  racial  impulse.  Both  are  jirojoctive,  both 
are  dynamic,  but  one  has  a  recognUed  object  toward  which 
it  is  directed^  whereas  the  other  at  first  has  not.  Spontanea 
ous  attention  may  be  a  primary  mental  activity.  Interest 
is  always  secondary.  It  la  a  conscious  phenomenon  attaching 
to  objects  of  which  we  have  already  Had  some  experience. 
When  we  seek  to  discover  what  attributes  an  object  must 
posseaa  in  order  to  be  interesting,  we  are  forced  back  at 
once  upon  uninstructive  generalities.  We  may  say,  for  ex- 
ample, that  all  objects  which  call  out  emotion  are  likely  to 
be  interesting — in  a  broad  moaning  of  the  word.  But  we 
hflve  instantly  to  admit  that  in  the  main  we  cannot  say  in 
advance  of  the  actual  test  with  each  individual  whether  an 
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object  will  call  out  an  emotion  or  not.  The  peculiarities 
of  personal  constitution,  the  vicissitudes  of  personal  history, 
the  reigning  mood,  these  and  a  thousand  other  factors  may 
all  enter  in  to  modify  the  reaction. 

In  the  same  general  way  it  is  sometimes  said  that  strange 
things  are  interesting.  But  this  statement  also  has  limita- 
tions of  a  serious  character.  Things  may  be  so  strange  as 
to  be  utterly  meaningless  to  us,  and  in  such  cases  we  are 
essentially  oblivious  to  them.  The  behaviour  of  primitive 
peoples  confronted  for  the  tirst  time  with  the  paraphernalia 
of  civilisation  is  replete  witli  illustrations  of  this  fact. 
Again,  the  affairs  of  our  daily  routine  are  said  to  interest  us, 
because  we  are  accustomed  to  them.  If  this  assertion  of  in- 
terest in  routine  were  always  true,  which,  unfortunately, 
perhaps,  is  not  the  case,  the  explanation  offered  for  the  fact 
is  evidently  in  flat  contradition  with  the  implication  of  the 
previous  instance  of  interest  in  strange  things.  Indeed,  con- 
sidered impartially,  it  is  difficult  to  discern  any  reason  why 
either  strange  or  familiar  things  should  be  per  se  interesting 
simply  by  virtue  of  their  familiarity  or  strangeness. 

The  moment  we  accept  the  view  that  the  individual,  as 
bom  into  the  world,  has  certain  predispositions  toward  spon- 
taneous attention  in  given  directions,  just  as  he  has  native 
impulsive  movements,  we  instantly  get  a  standpoint  which 
renders  intelligible  the  different  forms  of  interest  which  dif- 
ferent individuals  reveal,  even  though  we  may  be  quite  unable 
to  account  specifically  for  the  special  interests  which  any 
particular  person  evinces. 

Attention  and  Interest  as  Organising  Activities. — When 
we  n*call  the  fact  that  attention  is  essentially  nn  organising 
activity,  bringing  into  relation  with  one  another  the  various 
objects  toward  which  it  is  successively  directed,  we  can  readily 
appreciate  how  the  existence  of  spontaneous  attention  should, 
at  a  very  early  date  in  the  life  of  each  of  us,  serve  to  estab- 
lish a  positive  and  systematised  predisposition  to  emphasise 
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certain  interests  and  obliterate  others.  To  the  child  of 
strongly  ariistic  bent  everythiag  is  absorbingly  interesting- 
which  tauches  in  any  way  upon  art,  and  all  other  interests 
tend  to  become  subservient  to  this,  on  pain  of  absolute  sup- 
pression. With  most  of  us  spontaneous  attention  runs  out 
to  welcome  a  misccllaueous  range  of  ubjeets  and  experiences, 
and  the  deveioimicut  of  a  single  paramount  interest  ia  often 
Blow  or  altogether  wanting. 

There  is  nothing  incompatible  {crede  v^peHo)  in  a  boy's 
being  thoroughly  intorL'slcd  in  both  fishing  and  geometry. 
The  incompatibility  ari&es  only  when  one  interest  assumes  the 
right  to  control  the  other  permanently,  or  at  improper  sea- 
Hons.  Whilo  spontaneous  attention  is,  therefore,  primarily 
responsible  for  the  differentiation  of  our  interests,  the  sub- 
sequent course  of  development  involves  the  coordination  of 
these  interests  with  one  another*  In  this  process  we  call 
into  play  in  varying  measures  our  reSective  abilities  and 
thus  elaborate^  each  for  himself^  a  certain  hierarchy  of  inter- 
esta.  Not  tliat  this  undertaking  is,  perhaps,  ever  accom- 
plished with  a  detinite  recognition  of  what  is  in  progress. 
But  as  adults  we  can  all  dij^cern  that  such  a  process  has 
actually  been  going  forward  in  us.  In  childhood  our  inter- 
ests were  chaotic,  disconnected,  unordered.  In  maturity  they 
arc  fairly  well  marked  out  and  related  to  one  another.  Many 
of  the  adolescent  and  childish  interests  have  disappeared 
altogether.  The  interests  in  toys  and  in  dancing  may  have 
evaporated.  In  their  stead  we  find  interests  in  the  home,  in 
our  }>rofession^,  in  certain  kinds  of  amusement*  etc. 

It  may  be  said  that,  after  all,  this  elimination  and  precipi- 
tation of  interests  which  we  find  characterising  adult  life  is 
again  explicable  in  the  kst  resort  only  by  the  action  of  spon- 
taneous attention.  Thie  is  probably  true  in  so  far  at  it 
means  that  in  the  last  analvBia  the  explanation  of  what  vitally 
interests  us  is  to  be  found  in  our  native  constitution.  But 
in  distinction  from  the  cruder  expressions  of  this  spontaneous 
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attention  in  childhood  and  infancy,  the  conditionB  in  later 
life  reveal  a  much  more  reflective  and  rational  exercise  of  ihe 
function.  Moreover,  we  have  at  tliis  point  to  remember  oaoo 
again  tljat  man  is  from  beginning  to  end  a.  ^ocial  creature; 
he  is  constantly  under  the  pressure  of  social  influences;  anil 
a  large  part  of  the  explanation  for  the  special  directions  which 
attention  finally  does  take,  in  bnilding  up  the  interests  of 
each  one  of  us,  will  Im3  found  to  lie  in  the  effects  of  the  socIaJ 
rewarded  and  punishments  meted  out  to  us  by  our  companlorui. 

Put  a  child  into  a  gronp  of  religions  arctics  to  grow  up 
and  the  cliancca  are  tliat  the  only  interests  which  will  really 
get  opportunity  to  live  and  thrive  will  be  those  wliich  arc 
eonfonnable  to  the  ideals  of  such  a  community.  On  the 
other  handj  let  him  be  cast  among  pirates,  and  &  totally  dif- 
ferent group  of  interests  will  bloasom  forth.  This  is  nol  l>e- 
cause  the  child  is  a  hyj>ocrite.  It  is  simply  becauee  one  of 
the  most  universal  of  all  ohjeots  of  «iponlancou8  attention  is 
found  in  the  attitudes  and  actions  toward  us  of  those  among 
whom  we  live.  A  certain  amount  of  represaion  from  thorn 
may  not  stifle  a  vigorous  intere8t.  But  many  a  taste  which 
might  in  a  kinder  social  climate  take  root  and  bring  forth 
rich  fruit,  dies  ere  it  is  fairly  planted^  because  of  the  frosts 
of  social  disapprnbation. 

Interest  and  KTative  Talent. — Highly  important  is  it  boUi 
practically  and  theoretically  to  recognise  the  existence  of 
specific  natural  talents.  These  are  often  hereditary,  but  not 
infrequently  Lboy  crop  up  unexpectedly  in  soil  apparently 
most  unpropitious.  They  represent  the  directions  in  which 
the  individual  is  prepared  t^  offer  society  his  mpst  effective 
Bpr\nce  and  for  thii^  reason,  as  well  as  because  in  pursuing  these 
lines  he  can  enjoy  the  happie&t,  and  most  wholet^ome  Hfe»  such 
talents  ought  io  l>e  cultivated.  We  speak  of  course  simply  of 
tliose  which  are  not  clearly  vicious  in  tendency.  Such  gift« 
are  a.^  various  as  tho  facts  of  life  itself,  but  familiar  ones  are 
the  following:  The  talent  for  mechanics  and  the  cnginetTing 
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Bcienccs  in  any  one  of  their  branches  from  carpentry 
and  njetal  work  to  bridge  construction  and  flrchitecture : 
trade  and  roniTnerc^j  the  management  of  people,  whether 
for  industrial,  political,  or  military  purposes:  m4i3ic,  draw- 
ing, painting,  and  the  plaetie  art«.  Medicine,  law,  the  minis- 
try', and  teachings  all  require  peculiar  gifts,  po^^esstKl  ia 
marked  degree  by  certain  individuals,  not  to  mention  the 
career  of  letters  and  scientific  research.  To  thege  capacities, 
many  of  wliiih  an?  considered  to  be  primarily  masculine, 
"women  add  talents  for  more  purely  dr^mestie  callings. 

Clearly  certain  of  these  capaeitieB  are  of  a  kind  to  appear 
only  in  adult  yeora.  They  ftre  not  necessarily  less  native  for 
that.  Certain  others  appear  in  childhood  and  it  is  these 
which  require  especially  careful  nurlure.  At  first  these 
talents  are  evinced  as  interests  rather  than  as  acooraplish- 
ments.  It  is  this  fact  which  renders  their  mention  here 
appropriate. 

Interest  a  D3mainic  Phase  of  Consciousness. — Interest  cvU 
di*ntly  represcntii  the  spontaneoiifti,  dynamic  pide  of  our 
psychical  make-up.  The  self  is  in  a  very  (me  sense  reflecte<l 
in  one's  interests.  It  would  he  truer  to  pay  that  a  person's 
emotional  reactions  discloj^e  his  interests  than  to  say,  as  is 
occasionally  done,  that  his  emotion*  caH  forfh  interest. 
Furthermore,  in  the  lig^ht  of  our  preceding  analysis,  it  seems 
clear  that  tlie  interest  which  we  are  said  to  feel  in  strange 
things  finds  its  ba^is  in  the  expansion  of  our  sfJvcs.  Not 
the  absK>lutely  ^strange  thing  do  we  find  interesting,  hut  the 
thing  familiar  enough  to  be  vitally  connected  with  onr  past 
experience  and  still  novel  enough  to  be  felt  as  a  definite  en- 
largement of  this  esperience.  Ae  we  saw  long  since,  all  «nch 
expansive  states  of  consciousne&s  are,  other  things  tvpial. 
intriuiiically  agreeable,  and  they  afford  a  detinite  appeal  to 
the  aecommodatory  function  of  attention.  The  interest  of 
the  customnri*,  the  hahituah  bfl«  n  precisely  similar  basis.  It 
ia  only  a^  we  find  ourselves  and  feel  the  experience  as  a  n^al 
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expression  of  ourselves  that  routine  is  interesting.  What- 
ever is  purely  mechanical  in  it  is  simply  disregarded  in. 
consciousness. 

The  artist  is  the  man  ahove  all  others  to  whom  routine  is 
utterly  delightful,  not  because  it  is  easy,  not  because  it  fosters 
the  caprices  of  his  indolence,  but  because  it  calls  into  action 
the  very  heart  of  the  man  himself.  SForoover,  let  it  not  be 
overlooked  that  the  artisan  or  the  professional  man  who  thus 
delights  in  his  work  for  its  own  sake  is  in  so  far  an  artist — 
the  carpenter,  the  engineer,  the  lawyer,  and  the  teacher. 
Each  is  making,  or  doing,  that  which  gives  overt  expression 
to  his  own  inner  nature.  So  far  as  routine  is  disagreeable, 
opart  from  sheer  physical  fatigue,  it  is  because  it  does  not  call 
out  an  expression  of  the  real  self,  nor  of  its  keener  interests. 
It  is  executed  in  spite  of  those  interests,  and  against  their 
violent  and  increasing  j>rotcst.  Let  it  be  understood  that  we 
are  not  here  discussing  the  ethics  of  routine,  the  righteous- 
ness or  unrighteousness  of  our  feelings,  either  of  satisfaction 
or  disgust.  We  are  simply  pointing  out  the  conditions  under 
which  routine  is  interesting  or  otherwise,  and  showing  their 
connection  with  the  sources  of  interest  in  the  strange  and  the 
novel. 

Moral  Decisions. — To  many  persons  moral  decisions  which 
arc  made  with  great  effort  and  under  the  influence  of  active 
conscience  appear  to  be  the  most  genuine  expressions  of  the 
will,  the  most  typical  instances  of  volition.  Such  exi)eri- 
ences  are  felt  to  reveal  more  intimately  and  deeply  than  any 
others  the  real  nature  of  our  personal  character  and  power. 
The  man  of  strong  will  is  thus  the  man  who  can  wrestle  suc- 
cessfully with  temptation,  feeling  to  the  uttermost  the 
poignancy  of  his  desire,  but  still  opposing  to  it  the  irresistible 
force  of  his  ideal.  Tt  l>ehoovcs  us,  in  view  of  this  widespread 
feeling  at>out  the  significance  of  decision  with  effort,  to  con- 
sider the  important  facts  in  the  case.  Are  we,  indeed,  in 
these  dei-isions  made  conscious  of  some  inner  and  unique 
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constituent  of  the  mind  which  on  other  occa^iona  ig  wantiug, 
or  at  a]l  Dventj  lurks  so  surreptitiously  in  the  buckground  as 
to  defy  detection  ? 

Volition  and  Effort. — Broadly  speaking,  there  are  three 
main  formB  of  voluntary  pnx;es&es  involving  the  cousGtou&- 
ness  o!  etrort.  We  neglect  for  the  present,  at  least,  the  ease 
of  mere  physical  effort,  sucli  as  ii*  involved  in  lifting  a  heavy 
weight,  (1)  We  are  conscious  of  effort  when  we  attempt  to 
keep  our  attention  upon  some  tedious  and  uninteresting  stib- 
ject.  (2)  We  are  also  conscious  of  effort  when  we  must  make 
stjme  momentous  decision,  where  a  correct  choice  evidently  in- 
volves a  large  numbe-r  nf  complex  t^onsiderations  which  we  are 
not  certain  we  have  properly  in  mind,  or  when  we  aie  in  doubt 
as  to  our  pos.He9ston  of  the  precise  facts.  Such  cjises  need  not 
implicate  our  owu  personal  de.sires  on  oitfjer  piJe.  Coin|»Ii- 
cated  ihmncial  problems  often  illustrate  such  situations.  In 
l)oth  these  cases,  however,  the  feeling  of  effort  does  not  at- 
tach ]trim]irlly  lo  the  fact  of  vhtnmufj  nmoUjLf  the  ultcrnatives, 
It  is  a  fet'ling  of  strain  and  tension  which  we  refer  to  tlie 
whole  intellectual  process.  It  partakes  more  nearly  nf 
futile  than  of  any  other  single  naineablo  experience  of  a 
familiar  kind.  (3)  The  third  type  of  case  is  represented  by 
the  moral  crisis,  in  which  we  find  ounielves  beset  by  some  im- 
moral hut  alluring  project  Hint  thrills  ever>'  fibre  in  our 
being  with  passionate  desire.  To  this  tempest  of  evil  incli- 
nation there  is  opposed  only  the  pale,  uninteresting-  sense  of 
duty;  and  yet,  little  by  little,  conscience  makes  itself  felt,  and 
when  the  moment  for  decision  comes,  we  gather  ouraelvea 
together  and,  throwing  the  whole  power  of  our  wilt  into  the 
struggle,  we  throttle  our  passion  and  save  unsullied  our 
fidelity  to  the  right.  Experiences  of  (his  kind  hax*e  time  out 
of  mind  been  the  mainstay  of  defenders  of  the  frcvdora  of 
the  will.  Here,  they  say,  is  an  obvious  and  undeniable  case 
where  the  will  comes  in  to  bring  alxmt  action  in  the  line 
of    the   greatest    reeiBtaoce,    instead  of  m  the  line  of  leaat 
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reaislancCj  aa  the  mechanical  philogophers  insist  must  always 
occur.  We  musjt  decline  to  enter  upon  the  question  of  tiie 
freedom  of  the  will,  which  metaphysics  has  preempted,  hut 
au  auiilyiiis  of  the  psychology  of  effort  we  may  profitahljr 
undertake. 

Analysis  of  Effort. — Two  antagonistic  theories  have  been 
maintained  about  ihe  feeling  of  effort  in  such  a  case  as  that 
of  our  la&t  illustration.  Certain  psychologists  have  heh!  that 
under  sueli  circumstances  we  are  immediately  and  unmistak- 
ably aware  of  our  owu  will.  Others  insist  that  accurate  in- 
trospection diBcIoses  to  us  nothing  peculiar  to  expononci's  nf 
thiK  eharaeler,  beyond  the  couscioiisiiesa  of  many  ecrssatittus 
of  muscular  strain^  which  originate  from  the  tense  condition 
of  the  voluntary  muscles,  especially  those  eonnectod  wiHi 
respiration.  We  must  distinguish  very  sharply,  in  dealing 
with  this  disagreement,  between  the  fact  of  voHihnal  nciitnttf 
and  its  menial  repreitt'ntntive  which  iuformfl  U8  direi'tly  of 
this  activity.  Undoubtedly  crimes  of  the  kind  mentioned  do 
involve  volitional  activities  of  the  most  ba^al  character.  Un- 
douiilodly,  toti,  they  do  rctleet  in  the  mo&t  exact  manutT  tlio 
real  moral  nature.  Rut  it  dot^  not  follow  from  thin  tliat  we 
are  conscious  of  a  cofialivc  ehment  in  consciousness  akin,  as 
an  element,  to  s"cnsation.  The  issue  here  is  one  of  intrnsper- 
tive  aceuracyj  and  on  the  whole  the  evidence  seeuis  to  favour 
the  second  of  the  two  theories  we  have  mentioned.  Our  con- 
sciousness of  effort  is  a  eonpeiousncBS  of  the  einolloujil  kind, 
in  which  a  very  large  group  of  eensations  of  muscular  tension 
is  present  Commonly,  too,  the  affective  tone  of  the  experi- 
ence Is  distindty  unpleasant. 

Conscionsaeflfi  of  Mental  and  Moral  Effort  an  Emotional 
Experience. — If  we  call  to  mind  what  reactions  we  tiistoma- 
rily  ejthibit  under  circinistanees  of  the  kind  sug^j^^stcd  by  our 
illustrations,  we  find  that  our  breathing  is  checked  and 
s]*Hsaioilic,  our  faces  set^  our  brows  contracted,  our  handi 
clenched,  etc,     AU  the  muscular  attitudes  contribute  their 


RLLATIOX  Ol*  VOLITION  TO  EFFORT 


4^9 


sensory  incroments  to  the  total  consciousness  of  the  moment^ 
anil  observation  certainly  shows  that  our  sense  of  the  effort 
invohx'd  in  a  moral  decision  runs  essentially  parallel  with  the 
inlonsily  of  these  motor  reactions.  When  the  musii.'les  art* 
quieecent,  we  have  no  keen  aenfie  of  effort;  when  the  feeling  at 
effurt  h  strong,  the  muscular  ten^ione  are  always  in  evidence. 
"We  have  as&erted  that  the  consciousness  of  effort,  so  far  as  it 
belongs  to  ethical  decisions,  appears  wlien  desires  are  oppo&ed 
to  idt^tiJs,  We  shall  disrusB  the  nature  of  desire  in  a  monicnt, 
and  we  shall  then  discover  confirniatory  facta  tending  lo  bear 
out  our  contention  that  ordinarily  the  feeling  of  mental  effort 
(disregarding  the  consciousness  of  fatigue)  is  itself  essen- 
tially emotional.  Its  general  nature  can,  therefore,  be  iden- 
tified with  that  of  the  other  emotions  which  we  have  alroadv 
discussed.  It  is  a  phcnoniennn  connected  with  the  mutual  in- 
hibition of  competing  motor  tendencies*  Until  the  moment 
of  decision  has  arrived,  these  impulses  are  dammed  up  in  the 
organism  itaelf,  and  we  meet  the  consequences  in  the  form  of 
tense  motor  contractionB.  When  the  choice  has  been  made,  the 
inhibitions  fade  away  and  coordinated  movements  expre^ive 
of  the  decision  are  promptly  executed.  It  has  already  been 
suggested  that  ultimatcdy  the  utility  of  these  muscular  rigid- 
iiiee  is  to  he  found  in  the  added  stimulation  which  they  fur- 
nish us,  augmenting  thus  the  weakening  momentum  of  our 
onward  moving  selective  activities.  Their  function  would 
thus  be  found,  like  that  of  the  aecommodatory  movements  in 
attention,  in  their  contribution  to  the  amount  of  conscious 
activity  availnhla 

After  all,  it  must  not  be  forgotten  that  however  much  our 
eonsaoiisnexs  of  effort  may  depend  upon  certain  sensations 
of  strain  and  tension,  the  imjrhtcaJ  import  of  the  ff^eling  U 
essentially  that  which  the  most  ppiritualii?tic  |ieycholo^ta 
have  assumed.  Effort  means  conflict  within  the  self,  within 
Cfjnsciousno«s :  it  means  lack  of  harmony  among  our  ideals 
and  interests  and  aima ;  it  indicatea  imperfect  aystematisation 
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and  coordination  among  the  mental  processes  themselves. 
The  act  by  which  the  dominant  system  of  interests  and  ideas 
manifests  its  sovereignty  and  executes  its  behests  is  the 
"liat"  of  our  last  chapter.  All  this  is  perfectly  compatible 
with  our  finding  it  distinguislied  by  certain  peripheral  sen- 
sory conditions  by  means  of  which  we  come  subjectively  to 
know  of  it. 

Volition  and  Impnlse. — Although  we  readily  recognise  and 
admit  that  the  volitional  processes  in  childhood  are,  in  their 
origin,  dependent  upon  native  impulses,  it  is  not  so  obvious 
that  adult  conduct  is  in  the  same  manner  bound  up  with  im- 
pulse. Nevertheless,  this  is  the  fact,  as  we  shall  now  see. 
Indeed,  the  statement  is  often  made  that  the  development  of 
volition  IS  neither  more  nor  less  than  a  process  of  reducing 
our  impulses  to  order,  and  that  a  mature  character  is  simphj 
one  in  which  the  impulses  are  thus  subordinated  to  some 
systematised  principles.  Instead,  therefore,  of  tlie  concep- 
tion that  a  developed  will  or  character  is  one  in  which  all 
primitive  impulses  have  been  extirpated  or  repressed,  we  have 
the  conce|>tion  of  these  impulses  as  continuously  oj)erative, 
but  operative  in  a  rational  and  coherent  way,  ratlier  than  in 
the  chaotic  fashion  cliaracterisinj^  childhood  and  infancy. 
This  view  is  unquestionably  correct  in  its  general  implica- 
tions, and  an  examination  of  tlie  nature  of  desire  will  assist 
to  exhibit  the  fact. 

Volition,  Desire,  and  Aversion. — Large  portions  of  our 
daily  acts  occur  with  a  minimum  of  conscious  suj)ervision 
and  volition.  This  fact  we  have  had  rei>eated  occasion  to 
emphasise,  and  we  have  found  its  explanation  in  the  estab- 
lishment of  complicated  habits  reflecting  our  customary 
routine.  There  is,  however,  a  highly  important  residuum 
of  acts  in  which  our  wills  are  most  vividly  enlisted.  This 
groui>  of  acts  appears  whenever  we  step  outside  the  l)eaten 
path  of  habit,  or  when  liabits  are  threatened  with  violation. 
The  clerk  who  is  tempted  to  cut  his  work  in  order  to  see  a 
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ball-game^  the  young  man  who  i:^  considering  an  advauta- 
gtH.ius  olTer  to  change  hia  occupation,  the  Pcbool-l>oy  whoso  ill' 
tentiou  lo  liiti;  liook^  is  divertcil  b^'  tlie  alluring  eries  oT  his 
truuiit  comrades,  all  ilircc  afford  illustrations  of  the  workings 
of  desire,  Xow,  if  we  pass  in  review  the  various  things 
which  we  seriouelj  wish  for  ourselveSj  we  shall  find  timt  the 
vividness  of  the  desire  i&  proportiomil  to  the  extent  tn  which 
some  one  or  more  of  our  rudimentary  impul.'ies  and  eiiiotious 
are  enlisted.  Objects  which  do  not  ap|>eal  to  any  of  thc^e 
primary  instinctive  reactions  do  not  call  forth  inten^^  desire. 
At  immU  we  sporadically  "wish"  for  such  things.  But  the 
wishing  is  of  a  relatively  cold-ldooded,  incidental  kind,  utterly 
distinct  from  the  hot.  passionate*  craving  which  we  feel  for 
objects  of  the  first  cla^s.  Moreover,  along  with  the  desire, 
which  is  the  positive  aspc^ct  of  the  phenomenon,  must  be 
mentioned  aversion,  which  is  like  dc^^ire  in  its  en^otional 
character^  but  which  discloses  to  m  the  negative  phase  of  the 
pr(^ess. 

The  cjtpcriencea  in  which  we  are  conscious  of  the  definite 
vearning  of  des»ire,  or  the  positive  distaste  of  avereion,  are, 
thercrore,  thone  wliich  ilira-lly  or  indirwtly  call  into  activity 
such  iinpuWa  as  play,  love,  sympathy,  grief,  ambition,  van- 
ity, pride»  jealousy,  envy,  fear  and  hate.  Without  llntjc  or 
their  congeners  to  cohtur  the  occasion  w^  rarely  meet  with 
anything  which  we  conhl  jnslly  call  citficr  dc^irr  or  avrrsrori. 
It  hardly  needs  to  be  pointed  out  that  in  many  caacs  desire 
and  aversion  involve  several  «iuch  eniotional  factors.  Pride 
and  love  may  thus  be  coiLjOined,  sympathy  and  grief,  fcnr  and 
envy. 

Although  the  term  dr.^irfi  is  generally  applied  to  the  more 
intellect uali^ed  forms  of  craving,  we  must  add  to  the  Hst 
the  so-calicd  appetites.  Bain  has  classified  these  as  the  ap- 
petites of  hunger,  thirst,  sex,  sleep,  repose,  and  exercise. 
Thrv  nrp  all  immedtnlely  concerned  with  recnrrent  organic 
conditions,    but   they    may   readily    be   developed    in   snch 
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connections  &s  to  take  on  &  relatively  iMcal  charnctcr.  WJietlior 
oi  no  they  come  to  occupy  a  place  aodrdiuulc  with  the  other 
forms  of  desire,  depends  upou  the  degree  lo  wIiicL  they 
chiince  to  setjure  audi  an  integral  conaeclion  with  our  general 
iutelleotual  life  and  character* 

Society  has  been  historically  organisved  in  large  measure 
around  the  appetites  of  fond  and  sex,  and  in  consequence  the 
institutions  amid  wliich  we  live  and  (lie  idea*  which  conie  lo 
us  through  thcni  are  coloured  from  beginning  to  end  witii 
influences  of  auch  origin.  The  family  and  the  institution 
of  property  will  together  serve  to  suggest  the  iiinuincrahle 
ramilicationB  of  ioEuence  radiating  from  these  two  appotitcs 
in  human  Hie. 

Beaire, — In  its  most  overt  and  definite  nianifcstations 
desire  appears,  therefore,  to  be  a  form  of  consciousnesfi  in 
which  the  blind  impulsive  character  of  a  pure  ini?tinct  is 
njoilified  by  a  knowledge  of  the  object  which  will  paticify  the 
impul^-  There  is  on  this  account,  however,  little  or  no 
lessening  of  the  restless  dispofiition  or  craving  to  express 
the  impulse.  Dceire  arrordinjily  gains  lis  pnwiT  and  vivueily 
from  itfl  impulsive  nature;  it  gains  itn  rationnHty  from  ex- 
perience. After  our  eniotions;  and  instincts  have  been  once 
expressed,  wi'  know  in  t)je  future  what  to  expect  of  thenu 
Desire  is  the  conscious  eonditien  which  represents  this  knowl- 
edge of  what  an  emotional  impulse  means.  It  b  the  craving 
unrest  for  the  object  which  we  know  wilt  give  us  pleiumrnhle 
•uiLsfactioa.  To  he  sure  we  desire  some  things  which  we 
know  will  canee  us  pain»  but  in  such  oases  it  inny  l>e  fairly 
qtu'^tioned  whether  there  Is  not  always*  save  in  ot^crtsionnl 
pathological  caPcs  of  the  insane  type,  more  or  less  reference 
lo  i*omo  Bocondary  or  ulterior  gralillcation.  The  tired  mother 
insists  on  wiitching  hy  the  bedside  of  her  sick  child,  even 
when  others  are  ready  to  take  her  place  and  spare  her  th< 
cxhauMinff  ordeal. 

Aversion, — Avcrpion,  on  the  other  hand,  is  tlic  pr^iselv 
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polar  cotiditioD  La  which  agola  we  really  the  signilicaucc  of 
the  object  which  is  njentall)'  present  to  \i^,  and  recognise,  on 
the  basij*  of  our  experience,  that  the  rcalmtion  of  it  will  he 
disafrreeable.  We  consequently  draw  back  from  it  and  strive 
to  shun  it.  Paradoxical  as  it  may  eeem,  both  desire  and 
aversion  are  apt  to  be  dominantly  unpleal^dnt;  desire,  be- 
cause of  the  temporary  thwarting  of  inclination  and  iinpulse; 
nversian,  either  beoauBC  of  the  dread  of  permaQODt  thwarting 
of  some  one  or  more  cherished  and  agreeable  experiences,  or 
hecauFe  of  Eome  positive  menace  of  pain.  To  be  sure,  there 
is  often  a  certain  exqaisite  delight  in  this  discomfort  of 
doHire,  as  tho  poets  have  re]>eated!y  reco^Tiised, 

Basal  Nature  of  Desire  in  Formation  of  Character, — It 
should  he  evident  from  the  foregoing-  di^cut^sion  that  desire 
occupies  an  extremely  fundamental  position  in  the  develop- 
ment of  will  and  the  formation  of  character.  In  the  first 
place,  the  actual  psychical  condition  presented  hy  desire  af- 
fords us  a  striking  ini^tancc  of  the  great  salient  featurcj?  of 
the  mind  with  whicli  all  our  previouH  study  has  been  con- 
cerned. In  it  we  iind  elaborate  thought  processes  at  wiirk; 
we  find  conspicuous  off^tive  fnctorg  and  we  see  the  whole 
onward  moving  conative  character  of  con^iouFnesg  brought 
clearly  to  light.  Moreover,  it  di^lo^es  to  us  an  epitome  of 
the  character  at  any  given  moment-  What  one  n-ally  th.^irt't 
h  the  best  possible  index  of  t!ie  sort  of  character  one  really 
poFsesBcs, 
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Volition  and  Character. — Inasmuch  bb  consciousness  is  a 
systematising,  unifying  activity,  we  find  that  with  increasing 
maturity  our  impulses  are  commonly  coordinated  with  one 
another  more  and  more  perfectly.  We  thus  come  to  acquire 
definite  and  reliable  habits  of  action.  Our  wills  become 
formed.  Such  fixation  of  modes  of  willing  constitutes  char- 
acter. The  really  good  man  is  not  obliged  to  hesitate  about 
stealing,  llis  moral  habits  all  impel  him  immediately  and 
irreprcssibly  away  from  such  actions.  If  he  does  hesitate,  it 
is  in  order  to  be  sure  that  tlie  suggested  act  is  stealing,  not 
because  his  character  is  unstable.  From  one  point  of  view 
the  development  of  character  is  never  complete,  because  ex- 
perience is  constantly  presenting  new  aspects  of  life  to  us, 
and  in  consequence  of  this  fact  we  are  always  engaged  in 
slight  reconstructions  of  our  modes  of  conduct  and  our  atti- 
tudes toward  life.  But  in  a  practical  common-sense  way  most 
of  our  important  habits  of  reaction  become  fixed  at  a  fairly 
early  and  definite  time  in  life. 

We  noticed  in  chapter  III  that  the  general  manner  of 
speech,  the  mode  of  dressing,  purely  personal  manners,  etc., 
are  commonly  fixed  before  twenty-one.  The  general  attitude 
toward  moral  and  religious  ideals  is  likely  to  be  gained  some- 
time during,  or  just  after,  adolescence.  Professional  habits 
come  somewhat  later.  Speaking  broadly,  however,  for  the 
average  individual  the  dominant  tone  of  his  habits,  social, 
moral,  aesthetic,  and  intellwtual,  is  set  by  the  time  he  is 
thirty.  By  this  time  the  direction  of  his  desires  and  his  inter- 
ests is  likely  to  be  finally  formed,  and  for  the  rest  of  his  life 
he  will  but  elaborate  and  refine  upon  this  stock  of  tendencies. 
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When  we  rei.-all  the  fact  that  habit  depends  ultimately 
upon  the  preservation  of  physical  changes  in  neural  tissues, 
we  eee  how  powerful  an  ully^  or  how  frightful  an  enemy, 
one's  hniiils  may  he.  The  man  who  has  led  a  life  of  kindli- 
ness and  fiobriety  not  only  has  a  fund  of  agreeable  sentiments 
upon  which  his  friends  and  neighbours  can  rely,  he  achially 
could  not  be  mean  and  selfish  and  sordid  without  an  hercu- 
lean effort,  for  his  nervous  system  contains  imbedded  in  its 
atructures  Uie  tendenev  to  altruititie  deeds. 

Moral  Derelopmeikt. — When  wo  describe  the  development 
of  cliaraeter  as  a  proi;es9  in  which  oar  impulses  become  co- 
ordinated with  one  another,  we  have  in  mJnd  a  very  specific 
course  of  events.  Thus,  for  example,  the  little  child  in 
learning  obedieuL-e  to  hiR  parents  may  be  engaged  with  the 
impulses  of  love,  of  fear,  and  of  anger.  We  may  eupjjose  that 
the  child  has  been  forhiddf^n  to  do  something.  Tliis  oc- 
{^nsions  disappointment  and  anger*  Disobedience  i&  threatened. 
The  parents  may  appeal  to  the  child's  affection  or  to  his 
fear  of  punishment  in  the  effort  to  secure  the  desired  acHon. 
The  competing  impulses  must  be  ordered  with  reference  to 
one  another.  Anger  and  obstinacy  may  carry  the  day,  Iotc 
may  win.  or  fear  may  triumph,  Xow,  whatever  the  actual 
ouicoaie,  the  set  given  to  cliarauter  by  the  result  is  undoubted 
and  will  make  itself  manifest  on  the  aext  occasion  when 
obedirncG  is  at  stake. 

At  tirst  sight  it  might  seem  as  though  in  such  a  case  aa 
that  of  our  illustration  the  question  were  not  one  of  coordinat- 
ing two  impulses,  but  rather  of  allowing  one  to  suppress  the 
other.  This  is  the  view  which  man}*  good  persons  take  of 
the  whole  course  of  moral  education.  But  this  theory  is 
based  on  a  fHtal  mitiapprebcnpinn  of  both  the  psychological 
facts  and  the  ethical  desirabilities  of  the  gituation, 

Tf  one  judged  simply  by  external  appearances,  one  might 
assume  that  when  the  child  yielded  to  tf»e  appeal  to  bis 
affection,  the  iropukc  of  anger  was  wholly  rooted  out.    This, 
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however^  is  not  strictly  tho  fact.  The  impulpe  has  mot  the 
obstruction  of  an  opposing  impulst*,  and  the  act  which  follows 
involves  a  coalesceBce  of  the  two,  an  ordering  of  the  two  with 
reference  to  one  another.  Obedience  given  under  such  con- 
ditions ifl  far  more  than  the  mere  execution  of  certain  iTiiiscii- 
lar  movements.  It  is  a  mental  process  in  wliieh  tliL*  self,  with 
itfi  capacities  for  anger  and  love  and  a  thousand  other  emo- 
tions, gives  eipresBion  to  its  innermoat  nature.  The  tend- 
ency to  react  with  anger  upon  any  thwarting  of  desire  is  A 
part  of  the  raake-up  of  the  self.  The  disposition  to  show  love 
and  obedience  to  the  parent  is  also  an  integral  part  of  iL  In 
giving  obedience  and  yielding  to  the  dictates  of  affeelionj  tlie 
anger  is  not  extirpated  hodily,  but  it  is  transfigured. 

All  seeming  supprcmon  of  impulse.^!  will  be  found  to  be 
bused  upon  the  txjtrvssion  of  other  impulse?,  not  upon  sheiT 
brute  repression.  To  root  out  a  bad  impulse  we  must  set 
some  contrary  impulse  to  work.  Moreover^  in  a  character 
built  up  in  thra  way  the  control  of  the  morally  more  dan^a^r- 
OH*  desires  becomes  a  source  of  increased  richness  and  power 
in  life.     Tennyson  expressed  this  truth  when  he  said 

'*  Tliiit  men  may  rise  on  stopping  etonea 
Of  th<»ir  dend  aelvvs  to  higher  thingB." 

Only  one  who  hn^  really  siiffertnl  can  truly  sympafhise  with 
grief.  Only  one  who  has  been  really  temptod  and  tried  can 
be  morally  altogether  reliable. 

The  Will. — When  we  bring  all  our  considerations  together, 
it  l»econK;3  obvious  that  tho  proposition  from  which  wo  set 
out  earl}''  in  our  work  is  trne  iu  a  \'ery  wide  and  deep  fli^nflc. 
Mind  we  have  fonnd  to  be,  indeed,  an  engine  for  accom- 
plishing the  most  remarkable  adjustments  of  the  organism 
to  its  life  conditionti*  \Vo  have  #ieen  bow  the  various  features 
of  cognitive  and  afTective  con:5ciouanes,'?  contribute  each  ita 
quota  ti>  the  general  eflieieney  of  the  reactions  which  the  or- 
ganism is  able  to  make  upon  its  surroundings,  phyjiical  and 
KOciaL     We  have  seen  final  I  v  that  in  the  will  we  have  tho 
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culmination  of  all  these  acHvities  of  controL  But  it  must 
haTO  been  observed  that  we  have  not  found  any  specific  mental 
element  or  event  to  wliicli  wc  could  give  the  naine  tvilL 

No,  tlie  lerni  will  is  nimply  a  convenient  api-HjUaticin  for  the 
whole  ran^^e  of  mental  life  viewed  from  the  standpoint  of  its 
activity  and  control  over  movement.  The  whole  mind  active, 
thiF  is  the  will.  To  say  that  there  is  no  such  thing  as  the 
udl  (a  statement  which  troubles  many  right-minded  per* 
pons)  is  eimply  tlic  j}syehoIogi^t's  perverse  way  of  saying  that 
mentally  there  U  nothing  but  ivxlL  There  is  no  specific 
mental  element  to  be  called  will,  because  all  states  of  coH' 
eciou£ness  are  in  their  entirely  tlie  will. 

We  have  seen  this  doctrine  justified  in  the  la^t  two  ehap- 
tors,  wherein  wo  have  discovered  volition  concerned  with 
impnlsoa,  with  pleasure  antt  pain,  with  emotion,  i\ith  ideas, 
with  senaatlone,  with  memory,  with  reasoning,  and  with  every 
form  and  type  oE  mental  ojieration.  AVe  have  ohservod  the 
evolving  control  liey^inning  with  the  mere  mastery  of  move- 
ments, passing  from  thi^  to  more  and  more  remote  end*,  for 
the  attainment  of  whidi  the  previously  mastered  movements 
now  available  as  habitual  coordinations  are  emplnyed,  until 
finaUy  we  find  llie  mind  settin;;  np  for  itself  the  ideas  which 
we  call  ideals,  and"  by  means  of  these  shaping  the  whole  course 
of  a  lifetime^  What  these  ideals  shall  be  for  any  of  vis 
depends  u|>on  the  operations  of  interest  and  de?ire,  and  these 
in  tnni  depend  in  part  upon  tfie  sort  of  tendencies  which  we 
have  inherited,  and  iu  part  upon  the  forces  of  our  social  and 
physical  environment.  We  may  prate  as  ninch  as  we  pleaise 
about  the  freedom  of  the  will,  no  one  of  ua  is  wholly  free 
from  the  effects  of  these  two  great  influences.  Meantime, 
each  one  of  us  has  all  the  freedom  any  brave,  moral  nature 
can  wish,  i,  e.,  the  freedom  to  do  the  best  he  can.  firm  in  the 
belief  that  however  puny  his  actual  aceompHahment  there 
la  no  brtter  than  ooe*H  befit. 

Training  of  the  Will. — A  deal  of  twaddle  is  eometimea 
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indulged  in  as  to  the  training  of  the  will.  The  will  is  spoken 
of  as  though  it  were  a  race-horse  which  once  a  day  requires  to 
be  given  its  paces  about  the  track.  What  is  obviously  in  the 
minds  of  persons  who  discuss  the  question  in  this  way  is  the 
wisdom  of  some  form  of  moral  calisthenics,  e.  g,,  self-denial, 
constructive  and  aggressive  altruism,  etc.  Now,  it  is  not 
necessary  to  enter  into  an  extended  argument  upon  this 
special  recommendation,  although  it  seems  evident  that  apart 
from  a  deep  moral  interest  in  the  thing  done  it  could  only 
produce  moral  prigs.  If  the  moral  interest  is  there,  the 
artificial  gynmastics  will  be  superfluous.  Life  is  rich  in 
opportunities  for  larger  and  more  intelligent  kindliness. 
But  disregarding  this  form  of  moral  discipline,  the  develop- 
ment of  volition  evidently  is  not  a  thing  to  be  hastened  by 
any  special  form  of  exercise,  because  the  will  we  have  seen  to 
be  simply  another  name  for  the  whole  mental  activity.  Any 
purposeful  intellectual  occupation  affords  means  of  develop- 
ing certain  features  of  control.  Play  develops  certain  other 
features.  Art  develops  volitional  processes  in  one  direction, 
mathematics  develops  them  in  another.  So  far  as  a  well- 
developed  will  consists  in  the  ability  voluntarily  to  direct 
one's  attention  effwtively  and  for  unlimited  periods  in  defin- 
ite directions  (and  this  certainly  is  a  ver^'basal  conception), 
all  thoughtful  activity  facilitates  its  attainment. 

Healthiness  of  Will. — The  well-trained  man  is  the  man 
whose  mind  is  stored  with  a  fund  of  varied  knowledge  which 
he  can  promptly  command  when  the  necessity  for  it  arises; 
he  is  the  man  who  can  keep  his  attention  \\\>on  the  problem 
in  hand  as  long  as  necessary,  and  in  the  face  of  distraction; 
he  is,  moreover,  the  man  who,  having  paused  long  enough 
to  see  the  situation  correctly  and  to  bring  to  bear  upon  it 
all  the  relevant  knowledge  he  possesses,  acts  thereupon 
promptly  and  forcefully.  Defects  in  any  of  these  require- 
nu'uts  may  d^'fent  eflicient  action  and  proclaim  tlie  actor  a 
person  of  feeble  or  defective  character. 
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The  ignorant  person  cannot  act  effectively  when  nice  dis- 
crimination and  wide  knowledge  are  necessary,  as  they  often 
are.  Even  the  learned  person  ordinarily  cannot  go  far,  pro- 
vided his  attention  is  wayward  and  fitful.  His  eiTort  is  too 
disconnected  ever  to  accomplish  large  results.  The  person 
who  is  flighty  and  precipitate  is  either  a  genius  or  a  fool — 
commonly  the  latter.  On  the  other  hand,  the  hopelessly 
careful  person,  whose  life  is  spent  in  a  morass  of  doubt  and 
indecision,  balancing  imponderable  considerations  and  split- 
ting insignificant  hairs — he,  also,  is  likely  to  belong  to  the 
incompetents  and  inefficients.  Evidently  the  attainment  of 
a  will  which  can  fill  all  these  requirements  for  the  avoidance 
of  pitfalls  requires  a  training  on  every  side  of  one's  nature, 
requires  a  rich  experience  and  a  powerful  dominant  purpose 
running  through  it.  All  life  offers  such  training,  and  our 
success  in  building  up  a  strong,  rich  character  depends  much 
more  on  how  we  do  our  work  than  upon  what  trork  we  do. 
There  is  no  calling  so  humble  that  it  may  not  afford  scope  for 
the  expression  and  development  of  all  the  great  human  in- 
terests, if  we  really  put  ourselves  into  it,  and  not  our  mere 
labour. 


CHAPTER    XXIII 
THE   SELF 

Before  we  can  satisfactorily  complete  our  sketch  of  the 
structure  and  function  of  consciousness,  we  must  turn  our 
attention  to  the  facts  of  personality  and  selfhood.  The 
normal  human  mind  is  never  a  mere  string  of  states  of  con- 
sciousness. It  is  always  a  unitary  affair  in  which  the  past, 
the  present,  and  even  the  future  are  felt  to  hang  together  in 
an  intimate  personal  way.  In  our  previous  study  we  have 
been  obliged  to  examine  now  one  aspect  of  the  mind  and  now 
another,  but  we  have  always  emphasised  this  partial,  piece- 
meal cliaracter  of  our  method,  and  we  must  now  attempt  to 
trace  in  bolder  outlines  the  contours  of  the  whole,  the  salient 
features  of  the  concrete,  actual  self. 

The  Consciousness  of  Personal  Identity. — Philosophers 
and  psychologists  have  criticised  with  relentless  vigour  the 
tennbility  of  our  common-sense  notions  of  personal  identity. 
Undoubtedly  the  basis  of  this  conviction  which  we  all  have 
that  our  self  continues  in  some  way  the  same  from  moment 
to  moment  is  extremely  precarious  from  a  logical  and  meta- 
physical point  of  view.  But  from  the  strictly  psychological 
standpoint,  so  far  as  concerns  the  structure  and  function  of 
consciousness,  personal  identity  is  as  real  as  memory  or 
attention.  However  much  our  thoughts  may  vary  from  time 
to  time,  however  much  our  opinions  may  alter,  however  much 
our  characters  may  seem  to  be  transformed  as  the  years  go 
by,  we  still  feel  that  as  a  personality  we  arc  somehow- 
unchanged.  We  even  feel  that  to  be  true,  in  some  degree, 
of  our  bodies,  which  change  conspicuously   as   the   days   of 
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chtldhooi]  pass  ami  the  period  of  maturity  and  old  ago  comeB 
on.  It  is  still  mti  body,  whether  I  eth  a.  child  or  an  old  man, 
and  it  has  always  Iwen  mine,  and  never  for  a  moment  capable 
of  confusion  xdth  the  body  of  any  one  else. 

When  we  try  to  dJscern  the  most  important  psychological 
contributors  to  this  ecjipe  of  identity,  we  discover  two  which 
are  evidently  of  radical  significance.  Tho  first  of  these  ts 
memory.  Were  we  not  aide  to  idenlify  among  our  variouB 
thoughts  those  which  represent  fonner  experiences  of  our 
own,  it  is  certain  that  any  feeling  of  personal  identity  which 
we  might  have  would  dilfcr  fundamentally  from  that  which 
we  now  possess.  Undoubtedly  that  peculiar  use  of  the  idea- 
tional process  which  we  call  nnticipittion  jiluys  an  important 
part  in  this  connection.  Tlie  second  factor  i^  a  persistent 
background  conscionsne^  of  our  own  organism.  When  the 
hofiift/  sensations  and  feelings  arc  seriously  deranged^  we 
alwavB  experience  a  strange  Beufle  of  uneaBiness  and  distTess 
which  is  often  wholly  out  of  proportion  to  any  actual  paia 
tliat  wo  may  be  suffcriuii^.  Onr  f^encrul  sense  of  hodiftj  eiist' 
ence,  then,  ^ves  a  fairly  constani  tone  to  our  consciousness, 
and  thus  fumif^hes  a  certain  impression  of  ftamenesa  or  con- 
tinuity. Beyond  question  there  ate  other  phafics  of  con- 
sciousness which  contribute  their  quota  toward  the  same  end. 
But  these  two  are  certainly  preeminent* 

It  is  a  remarkable  fact  that  our  sense  of  tho  identity  and 
continuity  of  our  own  personality  is  essentially  unaffected  by 
the  interruptions  which  occur  in  tho  onflowing  of  conscious- 
ness. In  coma»  as  in  sleep,  consciousness  may^  ao  far  as  we 
can  discover,  be  wholly  fiuspended.  Yet  upon  ita  return  it 
once  more  claims  its  own  from  out  of  the  past,  and  under  such 
cipcnmatances  it  ordinarily  manifests  no  disturbance  whatever 
of  the  nenpc  of  personal  identity. 

Subject-Object  Nature  of  Consciousness. — Tf  we  examine 
from  a  more  critical  and  rctlective  point  of  view  the  implica- 
tions of  conaciousness  for  the  concept  of  the  self,  wo  come 
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ujwn  certain  suggestive  facts.  To  be  conscious  of  an  object 
involves  not  only  some  mental  presentation  of  the  object,  but 
also  some  subject  to  whom  it  is  presented.  Con — sciousness 
(knowledge  over  against  something,  for  some  one)  has  no 
other  possible  meaning  than  just  this.  Indeed,  so  irrefutable 
does  this  idea  of  consciousness  "appear  to  be,  that  it  has  but 
rarely  been  called  in  question,  although  many  of  the  infer- 
ences which  have  been  founded  upon  it  have  been  severely, 
and  often  justly,  attacked. 

This  fact  of  the  bipolar  nature  of  consciousness  has  been 
the  basis  of  many  doctrines  and  has  been  designated  by  many 
diiferent  terms.  Thus,  James  speaks  of  the  self  as 
"knower"  and  "known,"  of  the  "I"  and  the  "me."  Kant 
recognises  the  empirical  self  and  the  pure  Ego,  There  are 
advantages  and  disadvantages  attaching  to  each  of  these 
terms,  and  there  can  hardly  be  said  to  be  any  accepted  usage. 
The  reader  is,  therefore,  free  to  accept  that  which  best  pleases 
him. 

^[eantime,  it  must  be  clear  that  all  of  our  descriptions  and 
analyses  of  the  foregoing  chapters  have  had  primarily  to  do 
with  the  object  half  of  consciousness,  the  content  side  of  the 
mind.  Perceptions,  images,  emotions — the  things  we  are 
aware  of — all  belong  to  this  objective  phase  of  consciousness. 
To  bo  sure,  we  could  not  apparently  be  aware  of  such  experi- 
ences were  it  not  for  the  subject  phase  of  the  mind.  But 
onco  we  have  admitted  the  reality  of  this  subject  factor, 
we  seem  to  have  done  all  we  can  with  it.  Tt  persistently 
avoids  direct  observation,  because,  forsooth,  it  is  itself  the 
oliserver. 

If  we  regard  the  self  as  characterised  by  these  two  IndiB- 
sohible  aspects,  and  inquire  what  then  becomes  of  personal 
identity,  we  have  to  admit  at  once  that  there  can  be  no 
unclianging  nature  in  the  object  side  of  consciousness.  The 
contents  of  consciousness  are  constantly  undergoing  altera- 
tion, and  we  noticed  in  an  earlier  chapter  that  we  probably 
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never  have  exactly  the  same  thought  twice.  Identity  of  any 
thorough-going  kind  is  thus  out  of  the  question  here.  Of 
the  Bubjoct  side  of  consciousness  it  seenis  impossihle  to  predi- 
cate anything  save  its  existence.  Its  ftinHion,  to  be  sure, 
moat  apparently  remain  fixed.  It  must  always  be  the  knowcr 
annealintj  the  various  elements  of  <mr  p>:j>criencc  iato  some 
sort  of  unity.  But  beyond  this  fnnrtiotml  identity,  which 
We  can  infer  with  some  confidence,  we  have  little  evidence 
BS  to  any  of  its  possible  attributes,  Clearlv,  then,  the  per^nal 
identity  in  which  corainon-eense  heJievee  rests  on  the  evidence 
of  acme  of  the  more  unreflettive  and  immediate  influences 
such  as  we  mentioned  a  few  lines  above. 

We  may  remark  in  passing  that  tliis  necessity  for  a  aubject 
of  our  Btatee  of  consciousness  has  constituted  one  of  the 
fttrongpst  rational  considerationi?  riddueible  In  sujjport  of  ihe 
Mief  in  the  soul.  But  it  19  to  bo  said,  on  the  other  luuul, 
that  there  are  logically  possible  alternatives  to  this  identifica- 
tion of  the  fcnower  with  the  aoul,  ^o  that  we  cannot  defen^ihly 
be  dogmatic  even  her^. 

Conacionwiess  as  Internal  and  External, — Before  leavinj; 
this  general  topic  one  more  distinction  must  be  menlioned. 
The  content,  or  "me,''  side  of  conBcioueness  may  Iw?  thought 
of  in  either  of  two  ways.  Thus»  a  perception  of  a  cart  may 
bo  thought  of  as  cxUmnl,  in  eo  far  as  it  reports  to  me  some- 
thing outside  my  mind.  But  in  so  far  a*  the  perception  is 
my  experii^nce,  it  may  be  tlioiight  of  as  internal  It  is  some- 
times said,  accordingly,  that  all  consciousnoss  viewed  as 
external  is  essenlially  cognitive,  knowledge-bringing;  whereas* 
viewed  as  internal,  it  ig  feeling,  sei/"-rcflecting.  But  it  should 
be  evident  at  once  that  this  distinction  is  by  no  means  synony* 
mous  with  that  between  the  subject  and  object  aspects  of 
mental  life,  op  rospoctirely  the  "knower"  and  the  "known." 

Bevelopment  of  the  Consciousnesa  of  Self. — Despite  the 
extensive-  study  given  of  lato  to  tl:e  subject  of  this  soft  ion  by 
Baldwin  (to  whom  the  author  is  indebted  for  certain  views) 
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and  otliers,  we  cannot  aa  yet  be  said  to  have  any  genorallv 

acceptod  theory^  and  the  description  which  follows  Ls  offeri'd 
tonUtively  as  the  author's  present  uoneeption. 

It  &cem3  reasonably  certain  that  tho  distinction  wMch  the 
child  at  an  early  agt*  makes  between  hia  own  personality  and 
tliat  of  others  is  as  completely  submerged  in  the  vague  con- 
&eiou9  continuum  of  infaiwtf  aa  is  the  distinction  betwei'n 
dllTerent  sen^sations.  When  it  l>egin8  definitely  to  di5<?ren- 
tiate,  it  seems  not  unlikely  Ihat  the  first  step  consists  in 
remarking  the  difference  which  clinracteri^es  tlie  behaviour 
of  persoTts  and  the  behaviour  of  ikinga.  Things  and  persona 
thus  get  tiet  over  against  one  another.  Things  are  relatively 
stable  and  fixed  in  their  actions.  Persona,  on  the  other  hand, 
are  highly  irregular  and  unpredictable.  Of  course,  tho 
child^a  consciousness  of  both,  things  and  persons  is  from  the 
Ijt'jrinnLng  hie  own  private  personal  experience.  But  it  may 
safely  be  a&serted  that  there  is  no  awareness  of  the  self  in  & 
*^self-con&eiou8"  way,  until  the  vague  apprehension  is  attained 
of  other  jiersons  as  distinct  from  things* 

As  tlie  child  gradually  attains  control  over  his  movements, 
things  lend  in  certain  pnrticulars  to  obey  his  impulses  in  a 
more  immediate  way  than  do  persons.  They  can  be  seen. 
reached,  tonchetl,  and  moved  more  confidently  and  more 
re^darlv  than  perBona.  On  the  other  hand,  they  show  them- 
selves aUogether  more  imperturbable  than  persons  to  inditfct 
modes  of  control.  If  the  child  cries,  parent  or  nurse 
promptly  responds.  Thingn  remain  just  whore  they  were. 
Furthermore,  persons  show  themselves  able  to  fnrnish  nmny 
comforting  and  agreeable  experiences  in  the  way  of  caresses, 
food,  and  clothing,  which  things  of  their  own  initiutivc  rari-ly 
or  never  afford.  Tlie  moment  imitation  becomes  possible, 
persons  offer  the  most  satisfactory  stimuli.  What  they  do, 
can,  by  virtue  of  the  similarity  of  structure  in  various  organ- 
isms, often  be  approximated  by  the  child.  Wc  might  mention 
other  distinctions,  to  which  the  child  must  respond,  but  those 
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ill  eiifSce  to  suggest  the  lines  along  which  the  developmeut 
takes  place* 

W'hen  this  resolution  of  the  objec^tive  world  into  persona 
and  things  is  once  achieved,  there  is  every  reason  to  think 
that  the  precipitation  of  self-consciousness  follows  close  at 
hand,  if  it  be  not,  Indeed,  synchronous  with  it.  The  whole 
process  must  in  the  nature  of  the  case  be  extremely  inchoate 
and  protoplaeniii:  in  character.  Nevertheless,  it  must  contain 
within  it  the  essential  elements  for  the  more  elaborate  differ- 
entiations of  adult  life.  Moreover,  if  this  be  in  any  way  a 
true  account  of  the  genesis  of  self-t:onecjou3jness,  it  is  evident 
that  sueh  consciousness  will,  from  the  outset,  be  social  in  its 
constitution.  The  child  remarks  certain  objects  which  behave 
in  a  manner  altogether  distinct  from  other  objects.  These 
he  comes  to  recognise  as  individualSj  which  he  later  calls 
persons.  Something  like  their  independence  of  action  he 
comes  to  feel  in  himself.  He  naturally  identifiea  himself 
with  them,  and  thus  gives  to  his  first  dimly  recognised  con- 
sciousness ftf  self  the  social  hali-marh.  Needless  to  add,  after 
what  has  gone  before  in  this  book,  the  actual  content  of  hia 
cotist'iousness  Is  always  in  lar*jer  or  smaller  measure  social. 
Tlie  relations  in  whieh  he  finds  himself  are  sociaL  The 
criteria  for  the  reality  of  many  of  the  things  "^hidi  ho  is 
called  upon  to  accept  are  social,  Tjanguage  is  social.  By 
imitation  he  is  plunged  at  once  Into  social  usages,  and  did 
space  permit,  and  were  it  necessary,  we  might  trace  out  the 
whole  gamut  of  social  influences  which  bound  his  self-hood 
on  every  side.  But  our  primary  point  here  is  that  the  first 
definite  self-consciousness  of  the  child  h  a  consciousness  in 
which  he  identifies  himself  in  some  sort  with  others,  deflnea 
himself  in  ternis  of  agreement  or  disagTCcmont  with  others. 

The  fact  should  be  emphasised,  however,  that  the  element 
of  disagreement  is  quite  as  imijortant,  both  for  the  child  and 
for  Hof'Lety.  as  the  element  of  ogn*ement  or  imitation.  Every 
individual  is  in  some  sen^e  a  variant  fnwu  tin*  liiirnan  norm. 
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and  in  so  far  he  is  a  contributor  to  the  richness  of  human 
life  and  achievement.  This  variation  may  take  the  form  of 
trivial  peculiarities  of  manner  and  speech,  of  inventions  of  a 
scientific  and  practical  character,  of  reforms  in  morals  or  art; 
or  it  may  be  embodied  in  the  harmless  enthusiasms  of  a  crank, 
or  in  the  dangerous  prepossessions  of  a  lunatic.  In  each  and 
every  case  the  individual  is  making  his  addition  to  the  store 
of  social  possessions.  In  finding  that  his  consciousness  of 
self  necessitates  his  projecting  himself  against  society,  we 
must  not,  then,  for  a  moment  suppose  that  this  means  that 
he  merely  imitates  others,  and  so  arrives  at  the  knowledge  of 
his  own  Ego. 

It  is  in  the  character  of  variant  from  the  norm  that  the 
genius  gets  his  paramount  significance  for  the  social  organism. 
Society  sometimes  progresses  by  the  slow  accretion  of  incre- 
mental changes  originating  from  the  conduct  of  largo  numbers 
of  commonplace  individuals.  But  the  great  changes  which 
lend  themselves  to  confident  detection  and  identification  are 
commonly  traceable  to  the  towering  personality  of  some 
genius. 

The  Content  of  the  Conscionsness  of  Self. — ^Doubtless 
in  the  earlier  periods  of  childhood  (after  the  consciousness 
of  self  as  such  has  once  become  established)  the  actual  content 
of  such  consciousness  is  largely  personal  and  bodily — an 
awareness  of  impulses,  of  pleasures,  pains,  and  the  like.  But 
as  the  mind  develops  and  a  broader  appreciation  is  reached 
of  the  general  integration  of  human  life  and  the  physical 
cosmos,  tliis  self-feeling  spreads  out  to  embrace  larger  and 
largrr  interests.  The  social  factor  unfolds  into  a  vivid  appre- 
hension of  the  picture  of  ourselves  which  we  may  imagine  to 
!>(»  entertained  by  various  persons  and  groups  of  persons. 
Furthcrnion*.  we  come  increasingly  to  read  into  the  motives 
and  rhanu'ters  of  others  the  ])eculiarities  which  introspection 
reveals  within  ourselves.  In  a  certain  sense  the  vagueness 
which  marks  the  beginning  of  self-fceling  is  never  entirely 
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lost  We  come  to  include  in  our  practical  conception  of  our- 
selves  so  many  things  which  lie  outside  of  ub,  that  the  lines 
which  separate  the  self  from  the  not-self  inevitably  become 
hazy.  ThuB,  our  bodtc«,  our  clothing,  our  family,  our  frienda, 
our  fortune,  our  club,  our  church,  our  ccomtry — these,  and 
a  thousand  eliuOar  things,  get  identified  in  a  more  or  less 
intimate  way  with  the  self,  which  unfolds  more  and  more  to 
take  in  these  widening  interests.  Meantime,  there  is  always 
a  residuum  whose  status  is  neither  clearly  within  nor  without 
the  aelf. 

The  question  may  be  raised  whether  a  child  growing  up 
alone  on  a  desert  island  would  fail  to  develop  self-conacioua- 
neas  because  of  his  inability  to  follow  the  course  of  eventa 
which  we  have  described,  with  its  emphasis  on  the  distin- 
gnifihing  between  persons  and  things,  and  its  further  empha- 
sis on  the  social  nature  of  self-feehng.  The  reply — ^resting 
on  speculative  probability — is  that  undoubtedly  something 
corresponding  to  self-conBoiousness  might  develop  under  such 
conditions  through  the  operations  of  imagination.  But  the 
content  of  such  a  self-consciousnesa^  and  the  order  and 
nature  of  the  step*  in  its  unfolding,  would  certainly 
differ  radically  from  anything  with  which  we  have  per- 
Bouat  acquaintance, 

Ethical  and  £«ligioQS  Aipects  of  the  Self* — Although  in 
a  general  wav  the  consciousness  of  self  i^  fmm  the  first 
MxHat  in  its  nature,  it  speedily  takes  on  two  explicitly  Bocia! 
aspects,  the  moral  and  the  religious,  which  warrant  a  few 
moments'  consideration-  Among  the  Ter>'  earliest  of  our  sf»ciu1 
experiences  are  those  of  praise  and  criticism,  reward  and 
punishment  for  our  deeds.  Parents,  guardians,  and  asso- 
ciates of  all  kinds  unite  in  thus  furthering  or  liindering  our 
enterprises-  The  vivid  feeling  for  the  distinction  lietween 
right  and  wrong  is  thus  aroused  in  us  at  a  very  tender  age. 
As  we  come  to  have  a  definite  consciousness  of  our  owti  per- 
sonality, wo  inevitably  tend  to  arruy  ours^elves  for  or  against 
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Ihe  usages  which  have  been  thus  iinpaed  «pon  ne.  We  come 
to  appreciate  sometbing  of  the  groimda  upon  which  they  rest, 
something  of  the  advantages  and  drawbacks  which  attend 
their  abi^ervance.  We  take  as  regards  these  mntters  a  definite 
conscious  attitude  toward  society  at  large  and  our  inimc<liate 
associates  in  particulan  We  evolve  a  distinctly  ethical  self, 
recognising  certain  obligations  on  our  own  part  toward  our 
fellowg,  and  postulating  a  sLmilar  ohligation  for  them  in  their 
treatment  of  ua. 

As  we  grow  older  this  conception  of  ourselves  as  moral 
persons  with  duties  and  obligations  takes  on  a  broader  and 
more  enlightened  character.  We  extend  our  Benae  of  regpon- 
fiible  inferegt  from  our  immediate  family  and  acquaiotances 
to  our  town,  state,  and  country,  and  often  (among  the  more 
hunianitarianly  minded  of  us)  we  manage  in  a  fairly  definite 
way  to  include  the  interests  of  all  mankind*  Coincident  with 
this  exi>ansion  in  the  range  of  our  moral  selfhood  is  often  to 
be  remarked  a  growth  in  the  inleUlaenre^  of  our  apprenatton 
of  the  real  ethical  situation.  We  corae  to  detect  more  justly 
and  more  s>Tn pathetically  both  the  grounds  of  our  n<ngh- 
bours  moral  ideals  and  the  reasons  for  bis  otrcaaional  moral 
h4>ses,  and  we  may  become  in  consequence  more  Jielpfiil  to 
him,  as  well  as  more  valuable  in  furthering  the  general  cnn^ 
of  moral  progress  in  the  world.  Our  moral  self  thua  expand* 
boih  by  infen^ion  and  eriension. 

The  religious  consciousness  cannot  ordinarily  be  severed 
allog^'thcr  from  the  moral  eonscionsnes.*,  y^t  the  two  mark 
quite  diMinct  differences  of  streaa  which  deserve  separate 
treatment.  The  religions  sentiments,  in  dlfitinction  from  those 
of  n  merely  ninrnl  sort,  seem  to  involve  a  definite  »ense  of 
pergonal  rrlntiomhtp  to  a  supreme-,  or  at  least  euiverioT^  bcin^. 
In  the  hiffber  forms  of  religioufi  faith  this  being  is  conceived 
an  Ihc  incanmtion  of  all  holines?,  rfghteounness,  and  truth. 
He  19  thu*  the  one  perfect  companion  for  the  higheat  ideal 
Belf,  the  one  object  worthy  of  complete  reverence^     Belief 
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such  a  being  constitntea 
forma  of  religioiia  failhj  ami  arounrl  sut*h  a  l)elief  cluster  all 
the  distinctly  religions  emotions,  sijcli  a.^  reverence,  awt.\  lovo» 
gratitude^  aud  the  feeling  of  perifional  poniidcnoe  which  we  call 
faith. 

The  full  mental  vision  of  such  a  being,  with  an  acconx- 
panyiog-  sense  of  our  own  unworthiness.  m  often  the  inime- 
diato  forerunner  of  the  eataelygmie  exi^eriences  eharacterising 
certain  forms  of  conversion*  The  whole  moral  and  religious 
pe^spe^itive  of  life  is  suddenly  altered.  We  see  ourselves  and 
others  in  a  different  light,  and  the  world  takes  on  a  new  form. 
The  frequency  with  which  this  speeial  plienomenon  is 
encountered  during  adoleseencej  has  led  ecrtain  pi^ycholngiats 
to  connect  the  experience  with  the  deep-seated  physiological 
changes  which  mark  that  period.  But,  however  nuicb  of 
truth  there  may  be  in  this  contentionj — and  undoubtedly 
there  is  much, — we  must  still  recognise  the  fact  that  sudden 
conver&ionj  profound  and  genuine  reformation,  is  a  thin^ 
met  with  at  all  ages  and  under  the  moat  various  condition'^. 

Types  of  Personality. — One  of  the  most  interesting  tasks 
which  the  psycholog}'  of  the  future  will  has^e  to  face  is  that 
of  delineating  the  various  typical  forms  in  which  personality 
reveals  itself.  But  at  present  such  descriptions  cannot  be  more 
than  rude  imjiresaions  of  individual  obsen-ers.  In  historv 
nnd  literature  a  few  of  these  great  types  have  Ixvn  nvognti*4'd. 
We  meot  hen?  the  mystics*  the  poeta  and  dreamers,  the  seen*, 
some  of  thom  fiery,  impulsive  personalities*  otiiers  geiitle, 
ascetic  souls,  but  all  of  tliem,  with  a  gift  for  vision  as  againj^t 
the  prosaic  proeeesee  of  tedious  reaaoning,  and  with  varying 
powers  of  adequate  ezpredsion  for  their  insight  Thru  there 
are  the  scientists  and  scholars  with  a  religious  conviction  of 
the  worth  of  plodding  care  and  the  paramount  value  of  fact«. 
Sometimes  this  trait  is  married  to  fervour  and  emotionn!  ten- 
sion, sometimea  it  is  embodied  in  cold  calculating  temjicra- 
mcnt.  Then  we  find  the  great  leaders  of  men,  the  military  and 
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industrial  geniuses  who  compel  by  sheer  force  of  personality, 
by  aggressive  capacity  of  hand  or  brain;  the  religious  leaders 
who  succeed  in  awakening  the  spiritual  devotion  and  confi- 
dence of  men.  The  average  man  no  doubt  has  in  him  some- 
thing of  the  various  elements  represented  by  all  these  great 
types,  but  they  exercise  a  less  imperious  sway  over  him  and 
are  conjoined  with  capacities  too  weak  and  commonplace  to 
stand  out  boldly  from  the  mass  of  humanity, 

Distnibances  of  the  Self. — The  consciousness  of  self  is 
subject  to  certain  striking  disturbances  which  merit  a  few 
words.  These  range  all  the  way  from  transient  illusions, 
which  may  affect  us  inappreciably,  to  insanity  in  which  our 
personality  is  submerged  and  lost.  The  term  "dissociation'* 
is  nowadays  employed  to  cover  practically  all  mental  abnor- 
malities; and  in  so  far  as  it  tends  to  emphasise  the  fact  that 
normally  all  mind  activity  is  one  of  organisation  and  sys- 
tematisation,  it  is  a  felicitous  term.  Such  dissociations  may 
be  primarily  sensory  (anjesthesias),  or  ideational  (hallucina- 
tions, delusions),  or  motor  (automatisms).  The  phenomena 
of  multiple  personality,  often  known  as  alternating  person- 
ality, are  among  the  most  interesting  of  these  dissociations. 

A.  Multiple  Personality. — In  the  "successive"  form  of 
this  disorder  a  person  may  suddenly  lose  his  memory  of  his 
past  life,  forget  his  name,  his  home,  and  his  friends,  and 
start  afresh  with  a  new  name,  a  new  occupation,  etc.  Often 
his  temperament  and  character  change  simultaneously  with 
this  loss  of  memory.  Whereas  originally  he  may  have  been 
honest,  cheerful,  and  vigorous,  he  now  shows  himself  unre- 
liable, pessimistic,  and  lazy.  A  few  weeks  or  months  later 
he  suddenly  reverts  to  his  former  personality  and  recovers 
all  his  memories  of  his  earlier  life,  although  he  has  no  vestige 
of  recollection  as  to  the  events  which  occurred  during  the 
period  of  his  altered  selfhood.  Cases  are  on  record  where 
several  characters  have  been  assumed  in  this  way,  one  after 
the  other. 
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In  the  case  of  "siraultaneous*'  personalities  we  hare  a  more 
complex  and  much  morB  ambiguous  coodition.  Here  there 
seems  to  be  in  addition  to  the  normal  conaciougness  which 
superiDtends  the  ordinary  buaiuess  of  life^  a  sort  of  '^split- 
off"  consciousness,  which  is  independent  of  the  lirat  and 
caB  be  gotten  at  only  in  indirtvt  waya.  Moreover^  as  in 
the  case  of  sucvemve  personalities,  the  temperament  and 
cliaractftr  of  tht'se  two  selves  are  oft-en  very  different.  The 
one  may  be  gentle  and  pious,  the  other  riotoug  and  profane. 
Sometimes  this  secondary  *elf  can  he  tapjjud  by  whispering 
to  tlie  pationt  while  he  is  engaged  in  conversation  with  some 
one  else,  and  then  the  responses  may  be  written,  apparently 
witliout  any  cognisance  on  the  part  of  tlie  normal  conscions- 
nees  of  what  has  taken  place.  The  memories  of  the  two 
selves  seem  to  be  often  distinct  Sometimes,  as  in  alternat- 
ing pereonality  of  the  successive  ty]>c,  the  secondary  self  may 
know  all  about  the  primary  self,  without  the  converse  appear- 
ing to  be  true. 

These  iinaint  modifications  of  self-eon^ionsness  are  diffi- 
cult to  reconcile  with  many  of  our  prepossessions  as  to  per- 
sonality Hnd  the  connection  of  mind  and  body.  But  they  at 
least  serve  one  purpose  of  positive  value.  They  contain  an 
iiTipressive  warning  against  our  natural  disiKteition  to  asanmc 
tliut  our  own  personal  type  of  eclf-consciounnesft  is  nei'es- 
aariiy  the  only  type.  It  should  be  remembered,  too»  that 
normal  life  contains  occasional  suggestions  of  the  ease  with 
which  cerlnin  dissociative  reactions  may  be  set  Up.  Hany  a 
man  displays  in  the  bosom  of  his  family  a  i=*lf  totally  different 
from  tJiat  known  to  his  business  associates,  and  each  is  con- 
sistently maintained.  Evidently  the  comciousnc&s  of  self  is 
susceptible  of  Tnutntions  like  other  forms  of  coasciousness* 
and  no  generalisation  about  it  should  be  accepted  without  a 
survey  of  all  Ihc  facts.  For  instance,  the  dts^integrations  of 
personality  which  are  met  with  in  the  various  forms  of 
insanity  must  be  taken  into  account 
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B,    Mediumistic   Trance    and  Hypnorii, — Less  profound 

and.  ksB  prolonged  than  tlie  disturbances  already  mentioned 
arc  the  changes  in  pcraonality  which  characterise  certain 
forms  of  trance.  Id  the  genuine  cases  of  so-called  niodJum- 
ietic  trance  the  medium  hecornes  more  or  lesa  ohlivious  to 
ordluary  sense  im])res3ions,  and  often  appears  to  be  half 
uacouBcioup.  Under  these  circumstances  he  assumes  the  per- 
sonality of  some  other  individual,  usually  some  one  wlio  is 
dead,  and  his  utterances  purport  t^  he  expressions  of  the 
knnwk'dge  ant]  the  sontimeiits  of  the  "control/'  as  the  person 
is  called  wlio  ostonflihly  ^penks  through  the  medium.  Many 
of  tficsc  cases  of  mediuniship  have  hoen  carefully  examine<l. 
Most  of  thorn  have  proved  fraudulent,  A  few  appear  to  be 
jiorfcttly  genuine,  so  far  as  concerns  the  psyclio-pbyaiologieal 
conilitions  manifested.  But  the  inltrprciaiiofi  of  the 
phenomena  is  a  matter  upon  which  there  exists  the  widest 
divergence  of  expert  opinion.  Most  scientifically  trained 
pfiychologiBtfl  refuse  to  give  these  cases  any  serious  considera- 
tion^ beyond  admitting  the  poesibility  of  their  preBcnting 
a  genuine  nhnormality  like  insanity,  A  few  in&ist  that  we 
have  here  fairly  convincing  evidence  of  relations  among  minds 
which  trauBccnd  all  our  mual  modes  of  communication  with 
une  another* 

Tr  liypnotiBm,  also,  we  may  meet  with  cases  of  altered 
personality  produced  under  the  influence  of  suggestion.  Hyp- 
nolic  iilcep  nvav  be  induced  hy  "talking  sleep,"  i.  p,,  tolling 
the  subject  hf>w  it  feel."*  to  fall  asleep,  by  stroking  the  fore- 
head and  head*  by  fixating  a  bright  object  held  above  the 
level  of  the  eye.^,  and  in  general  by  any  device  which  will 
focus  attention  ilrmly  on  the  directiouR  given  hy  the  ojjcratnr. 
Those  methods  are  best  which,  like  the  first  mentioned,  occasion 
h^st  gtrnin.  Sometimes  one  method  will  succeed  when  the 
others   fniL 

Changes  in  sensitivity  (wh'^ther  amesthesias  or  hyper- 
a^hesiasK  in  motor  control,  and  memory  are  not  especially 
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icuJt  to  produce  under  hypnosis.  The  phlegmatic  person 
may  become  choleric,  the  reserved  person  become  fii2)pant  and 
rude,  the  irreligious  become  pious,  etc.  Commonly,  if  the 
hypnotic  sleep  haa  been  deep,  there  is,  upon  awakening,  little 
or  no  memorj'  of  what  has  occurred  during  the  trant'C.  But 
all  the  facts  can  usually  be  recalled  during  a,  eubsequeut 
hypnotiaation.  A  curious  phenomenon  is  that  of  post-hvp- 
notic  suggestion,  A  pjer^on  told  to  perform  some  action  after 
awakening  may  have  no  recallection  of  the  injunction  u^kon 
aroui^ing  from  the  hypnotic  shimljer,  but  with  few  exceptions 
he  wili  at  the  time  dt'signated  faithfully  execute  the  act. 
Facta  of  this  kind  have  led  to  a  good  deal  of  need- 
less alarm  as  to  the  dangers  of  liypnotism.  In  point  of  fact 
it  is  practically  impnssilile  to  force  a  persfou  to  ih>  anylhin^^ 
seriously  offensive  to  Iiie  moral  or  flfsthetie  sense  of  the  right 
and  the  decent.  Jforctivcr,  persons  of  noruud  make-up  can 
not  bo  liy[motised  against  their  wills — at  all  event.s  not  until 
the  process  has  been  performed  so  often  as  to  become  more  or 
habituaL     A  thin^  much  more  to  be  feared  in  our  day 

the  auto-snggestion  of  a  hypnotic  eharaetcr  by  virtue  of 
vkich  mobs  and  great  crowds  give  way  to  the  wildest  and 
moat  Iwastly  excesses,  as  often  o<"eurs  in  lynching&.  Although 
hypnotism  undoubtedly  has  therapeutic  value,  it  ?liould  not 
be  indiscriminately  cultivated  liy  untrained  persons.  The 
same  statement  holds  true  only  in  less  decree  of  *'suir^efition" 
used  as  a  medical  method  without  actual  hypnotising.  Of 
its  value  there  can  he  no  question,  for  it  has  been  demonstrated 
repeatedly  from  the  dawn  of  time  to  tlie  present  day*  and  every 
Bticceflgful  general  practitioner  inevitably  makes  more  or  less 
use  of  it.  But  it  must  be  intelligently  employed,  otherwise 
it  may  prove  harmfuL 

C.  Dreams  and  Sleep. — Dreams  afford  a  familiar  instance 
of  diphirhed  pRrsnnality.  Sometimes  this  is  manifestcrl  sim- 
ply in  tlie  ridiculous  Judpnents  which  we  pass  upon  dream 
situations,  and  the  absurd  sentiments  which  they  call  forth. 
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Occasionally,  however,  we  actually  seem  to  hare  become  some 
other  person.  Despite  the  frequent  occurrence  of  dreams, 
no  wholly  satisfactory  theory  of  their  causes  and  conditions 
is  yet  at  hand.  Undoubtedly  sensory  stimulations,  partly 
from  the  external  senses,  partly  from  the  viscera  and  other 
intra-organic  sources,  are  largely  responsible  for  the  beginning 
of  dreams.  Undoubtedly,  also,  the  higher  forms  of  systema- 
tised  control,  the  "apperceptive  activities"  of  many  authors, 
are  temporarily  in  abeyance.  Although  most  of  us  would 
maintain  that  we  often  have  dreamless  sleep,  it  has  been 
vigorously  urged  that  we  dream  all  the  time  during  sleep,  and 
that  consciousness  is  consequently  Lever  altogether  inter- 
rupted. Certainly  it  is  true  that  we  frequently  forget  our 
dreams  with  marvellous  rapidity,  and  we  ordinarily  find  that 
we  are  dreaming  when  awakened.  But  while  these  consid- 
erations afford  a  measure  of  presumptive  evidence  in  favour 
of  the  hypothesis,  they  are  not  conclusive,  and  the  weight  of 
opinion  unquestionably  regards  dreamless  sleep  as  a  frequent 
occurrence. 

Sleep  itself  is  a  most  interesting  condition  about  which 
we  are  still  strangely  ignorant.  We  know  that  normally  sleep 
is  deepest,  as  judged  by  the  intensity  of  sound  which  will 
awaken  one,  during  the  first  hour  or  two,  the  maximum  being 
reached  rapidly.  After  that  there  is  a  rapid  decrease  and  then 
for  the  four  or  five  hours  ordinarily  preceding  awaking  it 
remains  practically  stationary.  We  know  that  during  sleep 
the  anabolic  nutritive  processes  of  the  body  are  very  active. 
It  is  a  period  of  real  repair  of  wastage.  We  know  that  we 
must  have  a  certain  amount  of  it  regularly,  if  we  are  to  enjoy 
normal  effectiveness  over  a  normal  period  of  life.  We  know 
that  nerve  cells  undergo  exhaustion  of  their  protoplasm  dur- 
ing exercise  and  presumably  this  deficiency  is  restored  during 
sleep.  Wo  know  that  there  is  normally  less  blood  in  the  brain 
during  sleep  than  at  other  times.  But  we  know  that  certain 
of  the  nervous  centres  are  independent  of  the  necessity  of 
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Bleep  as  eoirnnonlj  undcTBtood.  l.  e,y  rospiratory  centrcB.  Cer- 
tain other  phyEiologicaL  facte  are  known,  but  the  exact  mecha^ 
nism  of  sleep  is  slill  a  matter  of  doubt  and  rc?srarch* 

The  Subconsciouii  and  the  Unconscious. — Mauy  striklug 
and  characterktic  expt-rienccs  are  connected  with  regions  of 
our  personality  which  lie  distinclly  betow  the  level  of  clear 
consuioufluoss.  Consciousncsa  does  not  terminate  with  sharp 
edges  which  mark  it  off  definitely  and  finally  from  the  non- 
conscious.  On  the  cfintrary»  as  was  maintained  early  in  our 
work,  there  is  a  gradual  fading  nnt  from  a  focal  centre  of 
clearest  conaciousnoss  toward  a  dimmer  region  of  partial  con- 
tijeiouf^ness,  which  we  may  designate  the  zone  of  the  ^ubcon- 
8eioii9.  This  eiihcoTiacious  area  again  gives  way  to  a  region 
of  entire  non-consciouj^ness. 

To  the  activity  of  the  Bubconj?cious  wc  are  probably 
indebted  for  many  of  onr  unreasoned  impressiona  and  fienti- 
raentsj  for  many  of  our  unexpected  ideae,  for  certain  of  our 
unretlective  movementa,  especially  those  of  the  habitual 
variety.  Not  a  few  of  our  personal  preferences  and  preju- 
dices are  probably  rcfi'rable  to  iniiwences  originating  here. 
Such  phenomena  as  tJiotse  of  automatic  writing  with  the  plan- 
chette,  where  persons  may  write  considonihle  numl>ers  of 
words  without  any  cleiir  idea  of  wliat  is  being  wnilen,  Mong 
to  the  border-line  of  influences  lying  between  the  subconscious 
and  the  unconscious.  Taken  all  in  all.  subt'onscious  factors 
must  go  to  make  up  a  very  re;3pectable  |M>rtion  of  our  total 
personality,  and  no  doubt  are  accountable  for  lUAny  of  l-iie 
characteristics  which  sometimes  cause  ub  to  wonder  at  our- 
selves and  question  whether  or  no  we  really  liave  the  kind 
of  character  we  supposed. 

There  arc  many  alleged  facts  in  the  realm  of  tele|)alhy, 
clairvoyance  and  mediiimistic  trance  which  hflvc  led 
pgyebologiflta  of  repute  to  hold  that  our  conscious  minds  ar» 
aibcomicioiisly  in  touch  with  psycluc  inHuences  belonging  to 
ft  far  wider  order  than  common  sense  ever  suspeotB.    This  ia 
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hardly  the  "scientifically"  accepted  view.  Indeed,  the  rank 
and  file  of  experimentalists  at  least  would  probably  reject  all 
evidence  emanating  from  such  sources  as  presumptively  insus- 
ceptible of  scientific  treatment  and  therefore  aa  irrelevant  to 
the  science  of  psychology.  Nevertheless,  it  must  be  admitted 
that  of  late  years  much  serious  effort  has  been  devoted  to 
applying  experimental  methods  in  this  field  and  it  may  be 
that  full  success  will  finally  attend  these  attempts. 

The  unconscious  has  been  made  in  recent  years  the  great 
panacea  for  all  psychological  and  philosophical  difficulties. 
Whatever  one  cannot  explain  otherwise  may  be  explained  by 
the  action  of  the  unconscious.  The  asserted  facts  of  telei)- 
athy,  clairvoyance,  crystal-gazing,  shell-hearing,  hypnotism, 
and  all  the  phenomena  of  spiritualism,  not  less  than  the 
metaphysical  perplexities  of  personality,  mind,  matter,  and 
their  interrelations,  have  been  treated  by  the  universal  elixir 
of  the  unconscious.  Needless  to  say,  our  modest  business  at 
this  point  is  with  no  such  majestic  influence  as  all  this 
suggests.  The  term  unconscious  has  two  proper  uses  in 
psychology.  It  is,  first,  a  limiting  concept  set  over  against 
consciousness  of  every  kind;  whatever  is  not  conscious  is 
unconscious.  Evidently  this  use  of  the  term  is  largely  nega- 
tive in  its  implication.  As  a  positive  concept  the  unconscious 
is,  in  the  second  place,  practically  synonymous  with  the  physio- 
logical. Thus,  to  say  that  an  unconscious  factor  entered  in 
to  determine  certain  of  the  movements  of  our  voluntary 
muscles  is  simply  to  affirm  that  certain  neural  activities, 
whose  obvious  counterparts  we  cannot  detect  in  consciousness, 
have  contributed  to  the  total  mass  of  motor  excitations.  In 
this  sense  the  unconscious  ceases  to  be  a  sheer  enigma,  and 
becomes  a  more  or  less  convenient  term  wherewith  to  desig- 
nate those  marginal  neural  actions  which  evidently  modify 
the  reactions  we  make,  without,  however,  producing  notice- 
able mental  changes. 

Summary. — If  we  take  stock  of  the  various  points  which 
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we  have  canvassed  in  this  chapter,  we  see  that  although  the 
self  undoubtedly  manifests  tendencies  toward  the  systematic 
unification  of  its  own  experiences,  it  is  far  from  being  a  sim- 
ple unity.  It  is  highly  complex  in  constitution,  and  in  many 
particulars  highly  unstable.  It  is  distinctly  and  character- 
istically a  life  phenomenon,  with  periods  of  growth  and 
expansion,  periods  of  maturity,  and  periods  of  decay  and 
disintegration.  But  after  all,  the  consciousness  of  selfhood 
is  the  very  core  of  our  psychical  being.  About  it  are  gathered 
all  the  joys  and  all  the  miseries  of  life.  However  much  a 
critical  philosophy  may  shake  our  confidence  in  its  implica- 
tion, the  fact  of  its  existence  is  for  each  of  us  the  one  abso- 
lutely indubitable  fact. 
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Abnormal,  consciousness,  450^.y 
psychology,  3. 

Abstract  ideas,  259. 

Abstraction,  258. 

Accommodation,  motor,  in  at- 
tention, 09;  of  lens,  141. 

Acquisitiveness,  355. 

Action,  muscular,  varieties  of, 
60,   334/. 

JE  sthet  ic  feelings,  3 1 7,  328/f ., 
394. 

Affection,  as  elementary  phase 
of  feeling,  303. 

After-images,    134. 

After-sensations,  see  after- 
images. 

Agreoablencss  as  affection,  303/)^. 

Alimentary  sensations,  ace  sen- 
sations, organic. 

Alternating     personality,     450)f. 

Altruistic  emotions,  348. 

Amceba,  23. 

Analysis,  sensory  and  intellec- 
tual,  103/f. 

Anger,  299,  320. 

Annelids,  nervous  system  of, 
24-25. 

Animals,  reasoning  of,  297/f. 

Aphasia,  auditory,  motor  and 
visual,  48^. 

Apperception,   157. 

Appetites,  431. 

Aristotle's  illusion,  102. 

Association,  simultaneous,  107 ; 
Buccessivp,  108.  206/f.;  cere- 
bral basis  of,  207 ;  by  contigu- 
itv,  21  Iff.;  by  cause  and  effect, 
21 1/..-  by  similarity,  212/.. 
by  contrast,  213;  desistent  and 
persistent,  210. 

Association  centres  in  cortex,  46/. 


Attention,  and  adaptation  of 
sense  organ,  99ff.;  change  nec- 
essary to,  92  ff,;  and  field  of 
consciousness,  80/f.;  motor  fac- 
tors in,  99/f . ;  relation  to 
interest,  419/f.;  attention  and 
will,  402ff.;  varieties  of,  84/f.; 
involuntary,  87/.;  non-volun- 
tary or  spontaneous,  85/f . ; 
voluntary,  85;  simultaneous  to 
different  object,  96/f.;  select- 
ive character  of,  83/. ;  as 
mental  activity,  82. 

Audition,  see  hearing. 

Auditory  centre,  42. 

Auditory    image,    199/. 

Auditory  ossicles,  fig.  43. 

Automatic  acts,  60/.,  334. 

Automatic   writing,    455. 

Autonomic    system,    66/f, 

Axis  cylinder,  20,  fig.  4, 

Axone,   19ff.,   figa.    1-3. 

BAIN,  322,  431. 

BALDWIN,  81,   343,  416/.,  443. 

Belief,  394. 

BERKELEY,    184. 

Biology  and  psychology,  9. 

Black,  ace  colour. 

Blind-spot,  148,  fig.  48. 

Bodily  expression  and  emotion 
370/f.,    388. 

Brain,  structure  and  functions 
of  and  connection  with  con- 
sciousness,   25-59. 

Brightness   sensations,    I31/f. 

CALKINS,  210. 

Calmness,    as    affective   element, 

304/f. 
Canals,    semicircular    1 10,    131, 

fig,  44. 
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CVilhody,    17/f. 

Cerebral  laws  and  association, 
207A 

Cerebrum,  Z9ff. 

Cerebellum,   39. 

Change  in  conaciousness,  02ff, 

Character.  Chapter  XXII. 

Child  psychology,  3. 

Chromtesthesia,  244. 

Choice,  see  volition. 

Circulatory  sensations,  see  sen- 
sations organic 

CLAY,   191. 

Clearness  in  attention,  Slff. 

Coalescence  of  sensations,  150. 

Cochlea,  figs,  41,  42,  43,  44. 

Cognition,  see  Chapters  V.  to 
XIT.  inclusive. 

Cold,  sensations  of.  III ff.;  neural 
basis  of,  lUff. 

Colligation.   107. 

Colour  bUndness,  normal  per- 
ipheral, 136;  abnormal,  136. 

Colour,  complcmentaries  and 
mixtures,  133/f.;  contrast, 
1 35/. ;  sensations  of,  131  ff. ; 
theories  of,  317/f. 

Comparative   psychology,   4. 

Comparison,  process  of,  259, 
264. 

Complex  tone,   125. 

Conation  and  attention,  82;  and 
will,  409. 

Concept,  nature  of,  250,  252  ff.  ; 
257-260;  and  image,  251ff.; 
function  of,  260;  change  and 
growth  of,  203 /f.;  and  meaning, 
245,  and  judgment,  270ff. 

Conscience,   feeling  of,   393. 

ConsciouHness,  appearance  of, 
C3/f.;  definition  of,  1;  relation 
of  to  the  nervous  system. 
Chapter  III. ;  motor  aspects 
of  334,  405. 

Contiguity,  association  by,  2llff. 

Contrastt  in  colour,  135/.;  in 
association,  211/. 

Convergence  of  eyes,   140. 

Coiirdina'.ions,  primary.  60/f.; 
334/7. .'  346flF. ;  cstahlisliment 
of  control  over,  62/f.;  Chap- 
ter XX. 


COPE,    343. 

Corpora  quadrigemina,  26,  37, 
fiih   14. 

Cor  pus  cal  !osum ,  47 ,  figs.  24, 
25, 

Cortex,  cerebral,  39-55,  figs,  19- 
29. 

Corti,  organ  of,  figs.  41,  42. 

Curidsity,   354. 

Currents  in  nerves,  sec  nerve 
currents. 

Cutaneous  sensations,  sec  sen- 
sations. 


DARWIN.  382. 

Deaf-mutes,   202. 

Deduction,  284,  287. 

Dendrite,  20,  figs.   1,  2,  3. 

Desire,  analysis  of.  and  re- 
lation to  volition,  430/J^. 

DEWEY,   382. 

Difference,  apprehension  cif,    105. 

Difference  limen,  sec  Wcl»cr*s 
law. 

Diffusion,  law  of,  07. 

Disagreeablcness  as  affection, 
303^^. 

Discrimination,  as  analytic  at- 
tention, 103 /f.;  relation  to  as- 
sociation, 108. 

Dispersed    attention,    98. 

Dissociation,  see  discrimina- 
tion. 

Distance,  perception  of,  ISAff. 

Dizziness,  and  relation  to  semi- 
eircular   canals,    119. 

Double  personality,  see  alter- 
nating personality. 

Dreams,  453/. 

Dura  mater,  25. 

Duration,  perception  of,  190 ff.: 
of  attention.  02ff.;  of  sensa- 
tions, 147:  of  sensations  in  re- 
lation to  feelings,  300/. 


Ear,  figs.  41-44. 

Earthworm,   nervous   system   of. 

fiff-  8. 
EBlilXOHAUS,  29. 
Effort,  fi-oling  of,  427ff. 
Ego,  sec  self. 
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Kmbanrafiamcnt,  37G» 

itefirmfr^    ft0n«fltiOTi»    of.    Ul^. :          ^^^H 

Kmolinn,        rhaptnrs        XVHI., 

cortical    (H^ntrt^    lor.    42;    i*n<t-           ^^^1 

XIK.;  bodily  factors  in,  370//.; 

orpnn    nf.    127//.;    ;?■;».    41-4  4.         ^^^1 

orijjiu    of,    HSlff.;    rvlu-tian    Ut 

HELMH(li.TZ,  130,  137.  320.               ^^H 

iJiMiincts,  liHW, 

Mr-miiiiif^pM''^'  '^^'  A.l   2-'^-                          ^^^B 

Ktliuliitiun,  sie   rivalry. 

IlfTni'^plu'rcM.      ponnrclion      willi          ^^^H 

Knd-orgjins,  IIU-IU. 

vnlitiuii    anil    memory,    iSTil;                ^H 

Knvy,    3.)7, 

^tnirturr  of.  3i'iff.                             •     ^^^^H 

KpUtriiiolop>%  1 1 , 

TfFKIXc:.  137.                                           ^^H 

Kthtcal  fwU'npH.  317.  303. 

^^^H 

Kustadiiu,n  tulw,  liS,  fiij.  43. 

TlttnjnT  iAiMi->3itiDn^.  119.  431.               ^^^^| 

Exwiia  di»L-hat'^'.  law  cif.  (17,  4i''i. 

Ilypiiolir  btatcs.  452.                              ^^^H 

EtcitemenL      as*      effective     ele- 

ment, rii"J4, 

^^^H 

Kx|K'rimenlrti  psychology,  0. 

Idi'Ufl,    connection    with    Imhgf^i         ^^^B 

Kxlfnsity.  in  KinsfttioiK  147;   in 

:^(>1;   und   coiicL>pt«,   250;    tuo-              ^H 

spare  perwpUon,  173. 

^^^1 

Idt'htily,    [KTTional,   440.                         ^^^H 

Illusion,    IGl;;.                                          ^^^H 

Frtitli.  440. 

l»iiwi.t'%     diHtiiU'tioii     from     sen-                ^H 

Fariiiliarily,  smse  of,  2^5^.;  235. 

isition     and     jwjvi-j'liuii,      )5i,                ^H 

L               Ketivr.  :t5t>,  37.'i. 

nm;    tyiH-4   of.    Jtiii;    functtan               H 

1              Fi-M'liiif;,      Crmpti?r      XIII.      and 

of,  -iN;   rHuticiii  tu  IdeiL  2Ul;          ^^M 

^^           XIV.;       f1emciii«       of,       :)it:{; 

to  volition.  4U8//.                                  ^^^H 

^^P           daaHiflcfttinriM     af.    316;     rtlit- 

ImH^iniitioii,    C'liHpter  VIll,                  ^^^H 

(iun  to  nnoUan.  30^. 

Iniitfttinn,    nn    inAtinctJre,    36U;           ^^^H 

Kulk  pwycljdlnjry,  4. 

113  votilioriAl,  ilfl.                                     ^M 

Fovm.    Ml.   fiffii.  47.  48. 

liit}iiiUi'.  (  hnfiter  XVIL                        ^^^H 

FRANKMX,   irtS.   ]44, 

Inaltrtition.  V^^*                                     ^^^^H 

KTr*<|itm  «»f  \ull.  437, 

liuIuiUoM,  2Br».                                             ^^^H 

FIU:V.  vnn.  in. 

Inliibition.  nttd  volition^  C9.                      ^H 

Fusion,  I>8,  107. 

lliatinrU       Chnptcri^       XV.       ti>                ^H 

^^L 

XV 11.     inelu»iv«>;     origin     of.                ^H 

^^f 

343;    VAlnc    of.    34.''»;    ri*latinn          ^^H 

Goneral   H^'n,  2.^0. 

to    einotioin    3t]11;     vuriaUitily          ^^^| 

G*'iu*rk'   fdfu.    2-'i3. 

of,      340;      huntuii.      Chanter         ^^^H 

CJonclic  i»syehotoRj%  4f, 

^^1 

Gi*]i1u9.  mid  u»4u«iution,  212. 

Intollcrtuul  fct'lln^,  310,                         ^^^H 

<:oun<)N\  loi. 

liili'THily   of  s*'n'»ation.    145;    re-         ^^^H 

tlrt-y.    «rTiM>liua»  of,    irc*   brigltt- 

)»tion    tt»    ti(fi?t-livt*   cun^-iouft-              ^H 

IlfMA, 

iK'sri,    3U7 ;    aud    Weber's    law,                 ^H 

Orit'f.   37rt. 

H 

fJROOS,  .15ft. 

Interest,    naturr    of,    420:    rcla-                ^H 

Gustatory  ftonsatjona,  sm  ljut«. 

tfnn     to     Attention,     422;    to               ^H 

vnlilion,  420-120.                                   ^^M 

Intfo^fifction,  6.                                     ^^^H 

Habit,    formation   of.   Ofl/T. ;   r**- 

It^-liing.   112,   313.                                 ^^H 

^^H             HultH    of,    7H;     rltiirnl    Mxnifl- 

^^^H 

^^P          cnncc  of,  77:   rrlntitm  to  voli- 

^^1 

^^^          tion,  7.1 :  ill  lhou;fUt,  7C» 

JAilKS.  Se.    L%0,    173,  207,  223.                ■ 

r              TTrtllucinrtlions,  Ifltf. 

UH,   S4n.   3(ta.    370.   371,   3fl2.                ■ 

1              Hutrwl*  3:1 1. 

ayi.                                          ^^H 

1             HEAD,  116, 

JA.VRT,  S34.                                          ^^M 
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Jealousy,  367. 

Judgment,  analysis  and  iorms 
of,  269;  relation  to  concep- 
tion, 270;  to  reasoning,  279; 
genesis  of,  273/f 

Kintesthetic,      sensation,     116/.; 

image,    199 ;    function    in    es- 

tablishment  of  motor  control, 

401,  410. 
Knowledge,       development       of, 

204,  273;  theory  of,  11. 

Labyrinth,  figs.  43,  44. 

LANGE,  371,  382. 

Lapsed    intelligence,    theory    of, 

343. 
Laughter,  significance  of,  388. 
Limen,   146. 

Local  sign,  nature  of,   179,   181. 
Localisation,  of  functions  in  the 

hemiRpheres,    41^. 
LOTZE,  179. 
Love,  358. 

AURSRAIJ.,  310. 

Meaning,  apprehension  of,  245^. 

Mediums,  452. 

Medullary  sheath,  21,  fig.  4. 

Medulla  oblongata,  20,  37/.;  figa. 
10,  12.  13.  14. 

Memory,  Chapter  IX.,  affect- 
ive, 312;  analysis  of,  223//.; 
defects  of,  232//.;  and  for- 
getting, 230;  piiyaical  basis 
of,  2:^4 ;  diHtinction  between 
memory  and  imagination,  222; 
relation  to  recognition,  225//.; 
improvement  of.  237//.;  idio- 
syncrasies of,  243, 

Mental  activity,  see  attention 
and  eflfort. 

Mental  lilindness,  see  aphasia, 
visual. 

Metaphysics,  10. 

Mind,  meaning  of  the  word,  2. 

Modesty,    349. 

Molluscs,  nervous  system  of,  24, 
fig,  9. 

Mood,  300. 


Morbid,  psychology,  w«  abnormal 
psychology. 

Motion,  sensations  of,  images 
of,  see  kineesthetic. 

Motor  aphasia,  40. 

Motor  region  of  cortex,  45//. 

MUENSTERBERG,  319. 

Multiple  personality,  450//. 

Muscular  sensations,  see  kin- 
eesthetic. 

Nerve-currents,  nature  of,  and 
rate  of  conduction,  23. 

Nerve-endings,    see    end-organs. 

Nerves,  structure  of,  17//.; 
functions   of,    16. 

Nervous  system,  central,  26/f.; 
autonomic,  56/f. 

Neurilemma,  21,  fig.  4. 

Neurc^lia,  22. 

Neurone,  definition  of,   17//- 

Neurones  peripheral.  31/.;  corti- 
cal, 30;   subcortical,  32. 

Noise,  124. 

Object,    perception    of,   97,    149, 

151;  fixation  of  attention  and 

cliange   of,  92^. 
Occipital  cortex  and   vision,  42. 
Odour,  see  smell. 
Olfactory  end-organ,  122//.;  figs, 

39,  40. 
Olfactory   region    of   cortex,    42. 
Optic  end-organ,  see  retina. 
Organic     selection,     theory     of, 

.344. 
Organic  sensations,  117/.;  neural 

basis  of,  119. 
Otoliths.   131. 
0\'crtone8,  126. 

Pain,  aa  sensation,  111//.;  118; 
its  relation  to  affection,  305. 

Partial  tone,   125. 

Passion,    391. 

Passive  conHciousness,  91. 

Feckhams,  342. 

Perception,  Chapter  VI.:  and 
sensation,  150/.;  and  idea- 
tionul  activities,  151//..  198; 
neural  basis  of.  168;  of  space 
and  time,  Chapter  VTI. 
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detention  of  material  in  mem- 
ory,   230*   237. 

Retinn.   142^.,  figs.  47-ld 

KIBOT.  34B. 

Rivalry.    356. 

RIVERS,  115. 

RbTthm,  of  ftttcnUon»  03 ;  in 
judgments  of  timc^  ]0].;  in 
jF^thetic  feelings^  330,  332. 

ROYCE,    304. 


PersonftI  identity^  *c<j  identity. 

Philosophy  and  psycholotgy,  10. 

Pliy siolciy ) ca  1    psy cbology ,    7 . 

PU  mater,  25. 

Pitch,   124^. 

Play,  359ff. 

Pleasure,    as    afTeetlve    demcDt, 

303. 
Present,  the  speeioust  191. 
Pressure      sensations      of,      *t:o 

to  Itch. 
Productive      imaginatioQt      203 ; 

relation    to    reproductive    jm- 

a|i:i  nation,  304. 
Psychioftl  dispositions,  230, 
p8ycliolo|t0'»      definition      of,      1 ; 

methods    of,    &;     tield.s    of,    3; 

relation     to     philo^iophy,     lU; 

to  the  natural  sciene<»,  0;  to 

education,  11. 
Pftyphopbyaicfl,    7- 
Purkinje  phtinomenon,  132,  144* 

Quality^  of  sensations,  lll/f*; 
pt>necioU3n?!»H  cf,  a^  senaa^ 
Uon,   149.   151. 

RAce    pfly<^hology,    4. 

KeasoniDg,  Chapters  XI.,  XI I.; 
elemcnU  of,  2ti8 ;  forma  of. 
Chapter  XIL;  in  brutes,  t21>7)f. 

Refoj^ition,  eens-nry*  2*i<i;  idfu- 
liomil.  ^27;  reblioD  to  mem- 
or}',   225. 

Retlrit  action,  definition  of, 
337;  rt'talifin  to  instincts, 
330;    varittbilily    of,    337. 

Kphilions,  hotwwn  olijecls,  feel- 
ing of*  247/. 

Re]aUv*ity  of  knowledge,  2fi5. 

Relaxation^  as  afTective  ele- 
ment,  304, 

Reli|nouft  foeling,  317,  447. 

Reprrapntation,    general    natura      8iDtp!«  tone»  125. 


Sameness,  feeling  of,  &&  de- 
ment in  approhenaion  of 
meanings    105,    24G/. 

Sotiafuction,    feelin^j    of,    38<1, 

8eleotioD«   in  attention,  63. 

S*-lf,  Chapter  XXlll.;  develop- 
Mient  of  conacioui&nei^fl  of,  443; 
di^turbflnee  of,  450 ;  ethical 
and  religious  aiipectii  of  ihe, 
447 :  identity  of  the,  440; 
social    nature   of^    444f. 

Semicircular  canab,  119,  13 1, 
figs,  43,  44. 

Sensation,  Chapter  V.;  and  per- 
ception, 140/?.;  functions  of, 
148;  intensity  of,  145;  dura- 
tion of,  and  ext«ntiity  in,  147; 
(Himnion  characteristics,  145. 

Si^ni^Ation^.  of  sound,  124^.;  jii 
Bij^ht,  131  fl^.;  of  Biuell,  121; 
of  taste,  US;  of  temf»eralura 
and  touch,  llljf. ;  organir^  117; 
of  movnment,  110. 

Senile  organs,  ntrueture  of»  114ff. 

Senswrv  centre?*  in  cortex,  4ijf./ 
Aff».  13,  in-21. 

St-niiment.   302. 

*!I!ERREX,    115. 

ShynraB,   352. 

Sitfht,  see  virion. 

Similarity,  aasociatioa  by,  SlL 


of.  10(1. 
ReprrMluctive    iniitfrinatlnn.    202 ; 

relation    to    productive    imagi- 

mition,   204, 
Re9i»t4ance,       ennsciouancaa      of, 

112, 
Respiratory  tenaationai  9W  aeik- 

witioDB,  organic* 


Siii\    apparent    of  objects,    187. 

Kkjn  9i'n*[?9,  »ff  senaationn. 

Bmell,  {K-nwktiiTnA  of,  121;  eod- 
orpan,  122.  fig.  3n,  40;  corti- 
cal  hft*i9,  42, 

Sociability,   352. 

Social    feeling.    317,    444/f. 

Social   peychol<^y,   A, 
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Soul,  in  psycholofi:y,  2;  relation 
to    the   self,    443. 

Space,   see   perception    of   space. 

Span,  or  scope,  of  conscious* 
ness,   90. 

Speech,  centres  of,  in  cortex, 
^Sff.;  fig.  26;  aa  instinctive, 
360. 

SPENCER.  UZ,  359. 

Spinal  cord,  structure  and 
functions  of,  30;  figs,  10,  12, 
13,    14,    10,    17,    18. 

Spontaneous  attention,  S5ff.;  re- 
lation  to  interest,  420. 

Starfish,  nervous  system  of,  fig. 
fi. 

Strain,  as  afTective  element, 
304. 

Strain,  sensations,  102,  428. 

Subconscious,    the,    82,   455. 

Substantive  states  of  mind,  201. 

Symbolic  nature  of  presenta- 
tional consciousness,  246. 

Sympathetic  system,  56/f. 

Sympathy,   348. 

Synicstheain,  150. 


Tactile  centre  in  cortex,  42. 

Tactile  image,  190^. 

Taste,  sensations  of,  119;  end- 
organ  for,  120,  fig.  38;  cen- 
tres in  cortex,  42. 

Telepathy,  455. 

Temperament,  390, 

remp(*rnture,  sensations  of 
lllff.;  end-organs  for  114f., 
figtt.  3fl,  37;  centres  in  cortex, 
42. 

Tendons,  sensations  from,  see 
sensations  of  movement. 


Third  dimension  of  space,  per 
ception  of,   184/}^. 

Thirst,  sensation  of,  118;  appe- 
tite of,  431. 

Thoufrht,  order  of,  200. 

Threshold,  see  limcn. 

Tickling,   112. 

Timbre,   125. 

Time,  Chapter  VIT.,  Section  II., 

mff. 

TITCMEXER.  .307. 

Tone,  as  auditory  element,   124. 

Touch,  sensations  of,  lllfl^.,*  end- 
orpins  of,  114/".,  fig.  37 ; 
cortical  centres  for,  42;  imafi^cs 
of  199^;  in  space  perception, 
173,    178,    180,    188. 

Tympanum,  fig.  43. 


Unconscious,  the,  82,  455. 
Unity  of  thouglit,  90. 

Vision,  sensations  of,  131 ;  end- 
organ  of,  139,  figs.  47-49;  cen- 
tre in  cortex,  42 ;  mental 
images  of,   199^^. 

Volition,  Chapters  XX.-XXII.; 
relation  to  attention,  402;  to 
imagery,  401,  408 ;  to  char- 
acter. Chapter  XXIT, 

Voluminousness  of  sensations, 
173. 

Walking.  338. 

Warmth,  sensations  of.  111. 

WcIht's   law,    146. 

WEISSMANN,  343. 

Will,  see  volition. 

WUNDT,   304,  320.  343.  383. 
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